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^ Introduction 




It grves us pfeasure to introduce this book to our students ol the firsl torm preparatory hoplng 
that it wlli futtiii what we aimed tor m regards of simpitcity ot the Information included and clarity 
We hope it helps trám our generations to be able to thmk scientificalty and be mnovative 
The aspirations of the human háve exceeded the limits of Earth and reached out mto Outer 
Space Every day and night. satellites and information networks report on current evenls trom 
all over the wortd 

Oue to technological progress learnmg sources háve become p*entitui and vanous, and 
learnmg medias háve atso become numerous and more various than before This has atso 
caused teachmg aids to become more compfex valuable and of greater impact 
While composing this book. the followfng was taken into consideratlon : 

* Srnce studymg nomber has not been enoogh tor sotvmg various lite problems. so we mušt 
štart studymg mathematics that uses symbols inslead of numbers to solve súch problems 

* The ose of images. shapes and cotors to clanfy mathemabcal ooncepts and properties of 
shapes 

* Integratmg and hnking between mathematics and other subjects 

* Designmg educational situations that facilitate the use of active learnmg strateg*es and 
problém • sofvmg skills 

* Display lessons in a way that alkrws studeníš to deduce and construe Information on the*r 
own 

* The book indudes reaMIfe issues educational actrvities and situations related to problems 
envuonment. health. populabon issues m addition to the development of values súch as 
human rlghts. equality, justice and developing concepts of Patriotism 

* Givmg a variety of evaluation exercises at the end of each lesson. a test at the end of each 
urvt and examinabons at the end of the book 

* Include Activity modefs to imptement the Overall (Comprehensrve) Educational Assessment 

* Employ technological methods 

This book has Included f our units: 

Unlt 1: Numbers • It airns at presentmg the charactertslics of numbers. representation of 
computational processes and understandmg the retationsbips between them 

Unlt 2: Algebra • It presents the meanmg of algebraic terms and expressions and operations 
on them 

Unlt 3: Geometry and measurement • It tocuses on drawing 2 and 3 dimensional (shapes 
and solids) and bemg able to identity the«r properties and analýze the relations between them 
Unlt 4. statistics • It alms at acknowledglng data collecton, orgamzatlon and presentation as 
a way of fmding a response to certain quenes and passlng (udgement on mterpretations and 
predictlons ba sed on the anatysts of certam data 

Whlleexplalnlng the topics Included In this book. It was taken Into consideratlon 
that it mušt be as simple as possible wlth a wide variety of exercises to provide 
the students wtth the opportunlty to thlnk and create. 

The Author 










List of symbols 

There is a meanmg for each mathematical symbol 


Symbol 

How read 

X » { . } 

X is the set whose elements are 

0 or 1 1 

empty set or null set 

E 

is an element of or belongs to 

d- 

is not an element of or does not belong to 

c 

is a subset of or is contained in 

d 

is not a subset of or is not contained in 

XDY = {a : a E X and a E Y} 

Intersection of two sets X and Y is the 
set which contains all the elements 
belonging to X and Y. 

XUY = {a:aEXora€Y} 

Union of two sets X and Y is that 
set which contains all the elements 
belongmg to X or Y. 

N 

Set of Natural numbers { 0,1 , 2,...) 

Z 

Integers (..., -2, *1, 0,1, 2,...) 

Z* 

Set of positive integers 

{1,2.3....) 

Z" 

Set of negatíve Integers 

{*1, *2. *3,...} 

£ 

is less than or equal to 

2 

is greater than or equal to 
























Symbol 

How read 


is not equal to 

|a| 

absolute valne of a 

(a,b) 

the ordered pair with first coordinate 
a and second coordinate b. 

a x a x ... to n factors = a n 

the n * power for the number a 

VšT 

the square root of a 

n 

is parallel to 

i 

is perpendicular to 

a 

triangle 

• • 

• 

Since 

♦ 

«* 

Therefore 

L | 

right angle 

ÄB 

Line segment AB 

Älf 

ray AB 

"ä~b 

Straight line AB 

L 

Angle 

m 

is congruent to 
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Set of ratlonal numbers 


Muhamed Ibn Ahmed Abo Al Rihany Al Bairony 


(363 H - 973 AD) 

Al Bairony is one of the famous Arab 
Mathematicíans He stated that letters and 
digits vary in India by local vanation and the 
Arabs took the best of what they háve, then 
they refined some of them and formed two 
senes known as: 

* Indián numbers 

and are used by Eastem Arab. 

Andalusian numbers (El Ghobaria): 

9,8,7,6.5,4,3,2,1.0 

and are used in Al Maghreb and Andalus 
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Lesson 


i *Ret of rattonal numbers 





2 EZ 

oez 

—1 EZ 
-1 |<2Z 
-1.25 « Z 


A rational number is a number 
that can be expressed in the 
form where a and b are 

D 

integers and b * 0. 



The set of Integers Z is a subset of the set of the rational numbers O -f 


Zgp 

Z is a subset ol O 

- 



NC Z C Q 

The set of rational numbers can be represented on the number line, 

k m 

t I I I I I I I I ■ t 

.$311 o 1 1 3 f 

“t ‘7 *7 J Ť T 

The point m is méd way between 0 and 1 represents the rational numbery, and is read as 
positive halí 

The point k is mid way between 0 and -1 represents - y and is read as “negatíve half 
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unit 1 


- > Example(l) - 

Write the following numbers on the form t ! 

[a] |- 9 — 5 — |. [b] 0.15. (c) 40%. 

Solution: 

|a| 1 - 9 - 3 -ls 9 = ~Ž~ 

l b l o 15 = Iro * af 

W 40 * 4 ' loô*-k"Í- 


Example (2) 


Write the following numbers on the decimal and percentage form 


lal 


|b]l- 2 -J-|. 


Solution: 


[a] = I|*4 = ^ = 0 64 = 64%. 

25 25*4 100 


|bl !• 2 4 * | 


[c| 


15. 

8 


± 

8 


2 25 = 225%. 


3 125 s 312.5%. 


(C) 


8 ‘ 


Kamal Fathalla Khedr Sons 


First Term 3 

















Different forms of a rational number 


Rational numbers súch as and 
termínating decimals 

* 0 75 = 0 750 = ... 


can be wntten as 


1.4* 1.40 = . 


♦ ♦ 


• Rational numbers súch as ~ and -4- can be wntten as 

4 5 

percentages 

3 - 3-25 _ 75 

4 " 4 «25 "100 


_i2_754i, 

ioo " ' a -° 


5 " tlo " 100 " 140% 



1 


Rational numbers súch as -j- and -jy can be represented 
by an infinite repeating decimal 



3 


= 0.333 ... = 0 3 


• • 


L 


n 


= 01818... = 0.18 


The point above the digit means 
that it Is a repeating digrt 


j 


Exercise (1-1) 



Use the number line to identity the opposite of each rational number in 
the table 


1 _ JL „_L .Á. -J. .2. -J_ 

2 2 2 2 2 2 2 


2. J. JL 2. JL 2_ 
2 2 2 2 2 2 2 


Rational number 

1 

2 

1 

2 

1 

2 

_2 

2 

L 

2 

_2 

2 

_L 

2 

2 

2 

.2 

2 

2 

2 

Opposite 

__L 

2 












Complete the rational numbers on the number Unes. 


1 -* □ -i -• □ 

i 

3 

« □ 

2. 

3 

’ □ 2 

□ 

1 

□ 

T 

□ 

ľ 

0 

i □ 

J. 

4 

' □ □ i 
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unit 1 


Use an arrow to represent each of the fotlowing numbers on the number 
line. 


Example:>-|- 

Answer: 


• 3 


4 


-2 


i 


• i 


"T 


|a|| 


l»!-Í 


(C) 


_ J. 
5 



(d) -3 j |e]1^ 

Classify each statement as true, [ T , or talse. 


when a statement is 


false, telí why it is false. 


la) 


i 


Is a natural number. 


i 


| b | - ~y «s an integer 


I c) 12 


6 


is a rational number. 


(d 16 5 is a rational number 
| e) The number 0 is neither positive nor negatíve. 
| f) The number 0 is a countíng number. 


n 

□ 

□ 

□ 

□ 

□ 


H (a) Why does the definition of a rational number £ state that b * 0? 


(b) which rational number -jy or-^j-, can be wntten as a termmating decímal? 


(c) write a decímal for each rational number: 


íl 


2) -3 


_ 1 _ 

15 



(d) Evaluate: \-3~f\ . | -f | , | -0.371 . |-0.2| , | —jp | 

Write the following numbers In the form -ý*: 

(a) 0.4 |c) 30% (e) 8 


(b) 0.75 


| d ] zero 


[ f)- 0 01 



Write the following rational numbers as a decímal and a percentage. 


la) 

(C) 7 


6 


16 


|b)2-i 


(dl- 


20 
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Lesson 2 


and ordering 


Rational numl 



-3 <-2 
-2 >-3 




0 < 2 
2 >0 


2 


On a number line. rf the point representing a rational number 
*a" lies to the left of that representing *b*. then 


a (<]b 

is less than 


or 


b > a 

is greater than 


The ascending order ol the rational numbers -3,0,2, —— is-3, —^-, 0,2 
The descending order ol the rational numbers -3,0,2, —is 2,0 , —, -3 


Example 1 


Represent the rational numbers 3, 
in an ascendmg order 
Solution : 


-J-, 0 and - 4 on a number line. then rewrrte them 


a *. 


-4 

The order 


3. 

2 

:-4 


— 0 — 3 


5.3 

2 


— > Example 2 - 


Example 3 - 

Which rational number is greater 4 or 4 ? 

T 9 


Which rational number is greater —3- 

Solution : 


e*- 

€0\*T 

1 

O 

The L.C M ol 7 and 5 is 35 


Solution: 

J_ ,-H5-, J2L 


The L.C M, ol 3 and 4 is 12 

7 "* 7^5 35 

3.-AU. .11 


_l = _2.*-4 = JL 

3 3 k 4 12 

5 5-7 * 35 

Since 21 > 20. then -3- > 4- 

Sd Jj 5 7 


4 ' 4 k 3 - 12 

. 0 g .. 2 3 

srnce —^ then —J- > —J- 


6 First Term 


Kamal Fathalla Khedr Sons 

































unit 1 


Density of rational numbers 



Example 4 


Flnd three rational numbers between - and ~ 

Solution : 

The L.C.M. for the denominators 5 and 3 equals 15 


4. 

5 

2_ 

3 


4x3 

~ 5x3 “ 
2x5 


3x5 



11 


is a rational number existing between 
the two rational numbers and y 


JO. 


becaus ® Í5 < -)5 * lf 


To find three rational numbers between them. muttipty the numerator and denominator 
of-j|-and -j®- by 2 


J2 

15 

15 


15x2 

10 * 3 

15x2 


SO 


30 


The three required numbers are : 


Because - 22 - < 2 L < ZL < 
Dscause 30 < 30 < 30 < 30 



30 


We can obtam an infinite number ol rational numbers between --- and 3 



■ " — 

Oeduction 

Between any two diflerent rational 
numbers there exists an Infinite 
number of rational numbers. thus the 
rational numbers is dense. 
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( 1 - 2 ) 



Wrile the correct sígn (<, = ,>): 


[b|-A 

IC | — 4 

l<J| 4 


□ 

□ 

□ 

□ 


4 

-5 


(e) Every positive rational number 0 

(f) Every negatíve rational number 0 

iBii-fin i 

□ 7-1- 



Represent each set of the following rational numbers on the number 
line, and rewrite its elements in an ascending order. 

|al(0.1.-2. 3} |C |, 2 X 

|d| — 4. -S. -3.5} 


[b|<1-l-.-2-i-.0.2-l-> 


£1 Which of the rational numbers is greater? Explain your answer. 


_4 

7 


(a) -=-or 


2_ 

3 



|bl ■f’ 0 'T 


Write the missing rational number. 


|c|- Í"-is 


|a| 


[bl-f 


□ 

□ 


2. 

5 


ici4-< I I 


1 


8 




□ <-Ä 


H Write the rational number that equals -3-» and the sum of its terms is 24 

5 


(a) Identity and write four rational numbers between and sôch that one of them 
is an tnteger and the other is a rational number 



(b) Identity and write four rational numbers between and 
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Lesson3 


Addltfon of rational numbers 


Represent the rational numbers on the number hne will help you to add them. 


Example 

8 8 



<■© 

T 


J 




JL 

8 8 8 8 





± 

8 


2 

8 8 8 



Com piete 


[a] 


_ JĽ 

4 


-1 



_L 

4 


± 2 . A 

4 4 4 


1 


- !♦< >= 


[b] 


M 


-1 _ 


i -± 

3 3 


_L J. 
3 3 



i. 

3 


( >♦ 


(C] 


_7 

I 



-1 -± -2 _2 _-L 

5 5 5 5 


± JĽ 

5 


( )♦( )= 


[d] 



_L JL JL 
10 10 10 


4 

10 10 


w 


= ( ) + 



Use the number líne to add the following rational numbers: 


a > 8 *<-f» 




c) - J + ( - J ) 
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Example (2) 


Find the valu* of aach of the following In ita aimpleat form: 

|a|-f*(-f) |b|3|t(-2|) 


Solutíon: 


(a] The L. C. M of5and2is10 




(b) The L. C. M ol 4 and 3 is 12 



- ^ Example (3) - 

Find the value of each of the following In Ita simplest form: 

t a ) 1 "f“ ♦ (*7 “f") (b) “ 5 “ (* 4 “ 3 “) 

Solutíon: 


(a] The LC.M of 8 . 4 is 8 

' -f-+< - 1 -f-+c -7 > 


1 


8 


♦(-7 -t) 


1 

8 


[b] LC.M of 5 and 3 is 15 


♦ ( 4 4") 


.3 -S. 1— + t -4 Ssl.i 
3x5 +l * 3x5 1 

- 2 - + / -4 _Ž_ ) 

18 ' 15 ' 



15 


10 First Term 
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Exercise (1- 3) 



State whether the result of the sum of the following rational numbers is 
positive. negatíve or zero: 


[al--Jt(--J-) 


|b| ?♦<-$ I 

l«l§*<-±> 



Ffnd the value and express it in its simplest form: 


[a|-Í 5 *<-f> 

lei 1S + /_ 39 \ 
lC| 10 ' 100 ' 


|b| 


y Fínd the value and express ít in its simplest form, 
(Is the sum a rational number?) 


|a|8-|*(-5Í| 

|C1Ť*2Í 

[e] 4 + (-9 


|b|-t5?42-§- 

|d|-8f *(-4-jL) 
|l| -2*13-f 
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Lesson 4 


Properties of addition operation In 

the set of ratlonal numbers 


Complete 


Ulf. 

#♦<-#>* 




- -5- + / JL + \ 

3 ' 3 3 " 


( )♦ 
-i- 


Is the sum a rational number? 

Are the sums equal in each čase? 

Does addition of rational numbers 
háve the groupmg property? 



[d] - + 0 =. Does the value of a rational number 

change if you add to it zero? 

0M-f 

(e] -|- -f (- |-) *..... What do you notice? 


For every rational numbers -g-, y and y then: 


The property 

Description m symboís 

Example 

1 • Closure 

JL + .£_ = 4ď..t.ĎS, 0 Q 
b d bd 

lfy.2GQthen 

y + 2 -.... e Q 

2 • Commutative 

A+A-A+A 
b d d b 


3 • Associative 

<Í*Í>-W + <W> 

- A + A + A 
b d f 


4 - Additive-identity 

A+0 = 0 + A = A 
b b b 


5 * Addrtive-lnverse 

For every A t there exists the 

additive inverse - A 

D 

Where A + (_ A) = o 

D D 



_^ 
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+ H zero is added to any rational number.The Valu* 


of Thls number does not chanoe 
+ 0 is the addítive-identity element In Q 


+ The addttivr mverse of zero is itseif, the numbor zero. 




Example (1) 


Find the value of each of the following, stating the property: 




^ 10 ^ 10 


(b] ( — ♦ 


1 

6 


) ♦ JL ,_L 

8 8 8 




I 


) 


Id-j-M-í-) 


' 12 + 12 


Solution: 


[a] +(^L) 

1 J 10 10 


10 


( 10 10 


10 


• • 


10 




7 

10 


■2_ 

10 10 


(b) (-?- + 


_L 

8 


e '-H 


ŕ*< 


( 


8 


8 + 8 ) 

♦ JLw 
8 ' 8 


8 

1 


8 I 


8 8 4 

♦ Í-3-4-2-) 
8 ' 8 8 ' 


(CÍ-fM-f ) 


4-4 


Zero 


♦ -s. s ‘S t S s Zero 
12 12 12 


Commutative property 


Assoctative property 


Additive mverse property 
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Exercise (1-4) 



Write the property of addition operation u sed in each of the following 

|al4* 


16 


16 *2 




6 



|C]-J ♦<-£). o 

|dl}*0.(|) 

Find the aum of each of the following: 

|a|y*0 |d|f*( 

|b] <)♦<-&> 


2*2, 

6 6* 






9 


9 



Write the additive Inverse of each of the following rational number: 


|a]-f 

ľ>i-4 


[ c ] zero 

(d) -6 


M-2.3 
(f) 5.41 




Complete 

(a] 14 y ♦(-11y) 


— >111 f ♦ (-111)) 




32 


32 


32 



Find the aum in simplest form by using the properties of addition 
operation in Q: 


[a] 7^ ♦ (-11-J-) 

l b ) f + Í* í 

lc] “13'b 7 -g 


14 First Term 
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Lesson 5 



i*- 

_* , 

i,-f 1 


* 




1 

ao|rt 

1 

wn 

i 

.2 -A 
£ T 3 

.i 4 o 

1 


-2-+ «_i 

3 ♦ ••• ~ 3 

_l + ,_£ ís _2. 


The subtraction operation - -g) is an additton operation of the 

mtnuend ^ wrth the additive inverse of the subtrahend^: 

A _ _ -ä. /_ 

h * “ h ♦ \ ri> 


Example 


Calculate the value of each of the following in its simplest form 


Solutíon: 

(a) L.C M of 2 and 4 is 4 


a_h 

2 4 


-!&♦«-$ 

JL 


» b )- 3 3 “ 2 6 


[b] LC M. of 3 and 6 is 6 


»*-»* 


-3-Ž- + I-ÍÍ) 


6 


°6 ° 2 ° 2 


Exercise ( 1 - 5) 


Put 0 for the correct statement and 1*1 for the incorrect one: 


t“l ^ -1“ "f- >" ^ "4" > 

|b]-3-Í--(-7-jL).-3-i»7 1 L □ |d]-i- 


□ |CjO-(--£) 

2 .. 

5 ' 


.11 

5 

_-2- +-2. 

4*5 



Calculate the value of each of the following in its simplest form 


(a] 1^-(-2Ý> 

(b) -10-|--(-4-|-) 


Ic|0-(-^) 

íd)6|--3^ 


W-t-t 




□ 

□ 
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Lesson6 


Multiplying of ratlonal numbers 


The product 
of two rational 
numbers 

J 


5 


To multipty two rational numbers we mušt multiply thetr 
numerators to get the numerator of the product, Then multiply 
their denominators to get the denommator of the product 

£ x i. a 1 *± , - _l. x &,, l»j « - 


5x3 


• •• 


3x7 





Example (1) 


Find the result of each of the following 


la] 

[c] 


5 x 3 


9 x 9 


Solution: 


la] 


5 X 3 


(b] 

(C] 


7 x 5 


9 x 9 


[b] 


7 x 5 


2x4 

5x3 

3 *-4 

7x5 

•2 x -1 
9x9 


15 

dl 

35 




16 First Term 
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Exercise (1- 6) 


Find the value of each of 

the foilowing: 

i a i ■£*-$- 

|d|-4-f ) 


"'i' 

l c ) “5 _X <*'7"> 


Find the value of each of 

the foilowing: 

'•i 

(cJ-f-xí-l-jL) 

tbl'-f-xl-J- 

[^1 2 x 

Find the pesul of each of the foilowing: 

1 8 1 1 ~7~ I * ^ 3 ^ 

|c|2-J-x(-3-i-) 

(b) |*1-J“ * | 

im-^f » < -® -J- > 
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Lesson7 


Properties of multlpllcation operation 

in the set of rational numbers 


Muftiply: ~ x -J s 


Is the product a rational number? 


© Complete the table: 



A 

• 

Ak# 


J. 

2 

5 



4 

7 

1 

“ 3 



Are the products equal if 
we change the position ot 
the two numbers? 


© Complete: 


I-S 

— M / i Ä _L \ 

5 *' 4*3) 


• ••• 1 


—2 * n 

20 X 3 

5 12 

5*4*3 



•••« 

60 

60 

60 


Doesthe 
multlpllcation of 
rational numbers 
háve the grouping 
property? 



1 . Does the value ot the rational 

number change if you muttiply it 
by one? 


(c) 

» * j* 8 





What do you notice? 



— * l-f- ♦<—-§-))-— 

~2 Í>*^)** 


»••• •••• 



MM 8M4 



What do you notice? 


18 


First Term 
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unit 1 


© Write an example for each of the following properties of multiplicatíon 
operation in the set of rational numbers 


Foc any three rational numbers A t i- a nd then: 


The property 

Description in symbots 

Example 

1* Closure 

A x JĽ - -A£- E Q 

b d bd 

If - y , - y € Q then 
- y x (- J-) » .... e Q 

2 • Commutative 

A x A s A x A 
b d d b 


3 - Associative 

(-J- * -§-) * -f- ■ -J- * * -f~) 

-f-f*-?- 


4 - Multiplicative-KJentity 



5 - e 

For every rational number 4 0, 

there exists a multiplicative mverse 

— where x * 1 

a ba 


6 ♦ Multiplication drstributes 

over addition 

'b' x * 

(-§- * -§-) ♦ (f- * y) 





■f Multiplying a rational n um ber by 1 doea not change 
Ita value. 

+ Multiplying a rational numbar by zaro, the product 
equala zero. 

+ 1 la the multlpllcatlve Identity element In Q. 

+ There doea not exiat a multiplicative Inverae for the 
number zero aa la meaningleaa. 
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Exercise<1-7) 



State the property of the multiplication of rational numbers used In each 
of the following statements: 

1*1-*2 * "f * ■§■ * j") 


[b] — x (—3") = 1 (e) 0.8 x 0 ■ 0 

lc| "M X (| x4 )*(í x4 )(“» ) 



Complete: 

wi«<-4>* 


g •••• 


(b)f (2 + ^)*f x2* 


(Cl 


Ä A A 


• • 


• *»* 


[tfl ^ ^ 

[e] The rational number which has no 
multipíicative inverse is... 



y Find the value ot n in each of the following: 

(a) -|*xn--|- |dln * 4^ * 1 

(b) —Z.xn — 0 I«l--|-*(-*f-)-n 

(c) n f-J- «► <-•j-)) -nx-|- + 5x(-*|>) 

U Use the properties of distribution of multiplication over addítion of 
rational numbers to calculate each value: 

[a]| x 11 ♦ |x 16 [cj--a-xe*5x<—2-)*<—3-) 

l b )4 x3 *^ x9 W-?“? + <--7> k ? 
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unit 1 



To dňnde the rational number - by A . , 

3 5 

You muttipty - X by the multiplicatrve inverse ol which is ~ 



Example (1) 


Calculate the value of each of the following: 

(a]-£ + (- - 3 ) (bl-3| + (-2-J-) 

Solution 

Srnce the dividend and divisor are both negatíve, the quotient is posrtive. 

|a!-| +<-f)“-4* * (“f) (b)-3 J-M-2-J-) 

_ ž«l 15 . A_15 x 4_ 

"4x2 4 4 4*9 

.15 .15. A 

0 ■ 9 " 3 


Example (2) - 

If a = -2-, b = —, find In simplest form the numencaJ value of: 4~ ~£ 
4 c a ♦ o 

Solution: 
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Exercise (1-8) 



Calculate the value of each of the following. then put the result in 
its simplest form: 


|a|| + | 

[b]f 


|d]0+f 

m-§-♦<-*) 



Calculate the value of each of the following, then put the result in 
its simplest form: 

la) -24- + 5-4 


(bl-2-J +Í-3-Í-) 


IC J —4 ^ ( 1 ) 

|d]6| + (-15) 



Calculate the value of each of the following, then put the result in 
its simplest form: 


[a|<--^ ♦£>«<-£) |c]-l+ 2 j 

|b|(-1y «4Í)+6-j |d)|-H »(-y)| 



Mi* 2 .y *-4 and z a * 2 , find the simplest form of the numerical value 
of each of the following: 


(a] (x ♦ z) ♦( y * z) 

(b) *♦ * 

z 
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unlt 1 


Example (1) 


Find the rational number halí way between ' and -J 


Solutíon: 


II the smaller number is | and the greater number is , 

£ + ± ( J2.Ä ) .5. + ±,M + ( _27 ) , 

4 * 2*6 4 ' 4 * 2 ‘ 12 + ' 12 " 


-§.+ -í-x 1 - 

4 * 2 * 12 


3 7 . M 7 .Éi 

4 24 24 * 24 24 


L C M of 4,24 is 24 


Then || is a rational number between y and ~- 


r- Example (2) 


Find the rational number that lies or>e third of the way between - -f- and -1 -5 


the smaller. 


Solutíon 


H the smaller number is -1 ~ = - ? and the greater number is - 4-, 

2 h a 6 


_3 + JL í _.S._ ( :fi ) , s _.8. + ± x 4 ._JL 

g T 1 I A ' Ä " fi T Q * « A 


e ' e 


I 


6 


^ -i. 
6 10 


18 * 10 


18 


Then - is a rational number that lies one third trom -1 y to - -|- 


Is there a rational number that lies one third of the way trom - y to -1 -i- ? due 


to the smallest 
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Exercise (1-9) 



Choose the correct answer 


[a] II a x y- * . t hen b = 

(-f- . 0 , a , I) 

[b] |f A. - 4 = 6. t hen -f- ♦ -2- s 

3 3 d 

[1 . * . -f- . 101 

[c] II4 x - y * 11, y ■ 3x, then x ■. 

r -L JL H 
l 11 • 11 * 7 • 11J 

(d) W ■ 1, then 2x - 2y =. 

(3,2.1 ,01 

| j Find the rational number in half-way between each of the following 

fal-2. A. T H 1 _ -2L. _ JL 

* 1 8 • 9 l ° J 180’ 42 


(•l-íf.-sf 


1 * 1 - 4 $. 

[Tj (a) Find the rational number that lies one third o! the way between y and 1 ~ Írom 

the smaller. 

[b] Find the number one fourth of the way between - y and - y Írom the smallest. 

[ c ] Find the number one fifth of the way between - and - y Írom the smaller. 


(d) Find a rattonal number between y and -y 
[ e ] Find a rational number between - y and - y 
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unit 1 


Miscellaneous Exercises 



Ma r k 



for the correct statement and 



for the incorrect one: 


(a) 

(b) 

(c) 
I<1] 

[e] 

m 

[g] 

|bj 


Every integer is a rational number. 

Every rational number has a multiplicative inverse 

The multiplcative inverse ol a rational number is an integer 

Zero is a rational number 

The rational numbers ^g and ^ are represented wrth the samé pocit on 

the number Ine 

2" is the multiplicative inverse lor the rational number 5 -j- 

<s the additive inverse lor the rational number ^-2—• where x * 3 
X- 3 3 - X 

♦ ~) is the multiplicative inverse for the rational number 



Select the correct value: 



(b) II 5a = 45. ab = 1. then b = 

(c|l!theng*. 

(d) II 3x » 42, then x * .... 


lí* • 

± 

T 

• 2 

. 5 | 

' 

i 

‘ T 

• ' 5 ' 

. 9 ) 

't • 

i . 

J. 

2 * 

* 

1 70 . 

45 , 

, 30 , 

10 ) 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 



Complete in the samé pattern: 


|a|R « — 4-L 3 

| U | V| t " ^ t •M0«| •••••f M9III •••••! » 

(b) 8, -4. 2. 4 



•<* — 

l a ) x y z 
|b) x y ♦ y z 


8 


s -3, find the numerical value of each of the following, 


|c|f 

l«lf 


y_ 

z 
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Activity (1): 

Use the spreadsheet “ExceT to find the product of two integers 

Click the štart button on the lask bar. 

trom the list of pcograms... choose Microsoft Exoel 

by copying and oompteting the table 

(Hint: Drag the *fill handle") 



la) Extend your spreadsheet up to row 15 using other valoes of a and b. 
(b) Save what you háve done in your folder 


The fkm chárt betow helptng you to find the product of two integers 
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Complotc: 


1 


[ a) The multipflcatrve mverse of the rational number - is. 

[b] To find the quotient of dividing - — by - , we háve to multipty.by 

[c] 0 + (-14).- 

. 

[e] The rational number hatf way between j-, ~ is. 

ťlf + -a*f«— 



Write the rational number n whích makes each of the statements true: 


la, *”5 * n 

lb)(-3§)xn = -3§ 

[ c ] The muttiplicatrve inverse of 1 ^ is n 

[d]nx[| + (-|))--lx| + |x(^-) 



Evaluate: 


ii>if+(-^i 


|c|-3-£*(-2-j-) 


fdl — x^-f — x^2-2x 
101 12 45 12 45 


a 

45 



[a] If water flows through a pxpe at the rate of 2 ^ •itres per minuté, how many mmutes 
will it také to fill three 20 litre containers? 

{b) How many pieces of wire 3 ^ metres long can be cut from a wtre 60 metres long? 
Will any wire be letí over? If so, how múch? 
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unit 1 



Put the suitable sign (<, s, >): 


I«l-3y 

□ -4 

Id||-f 1 

□ 

6 i 

(b| 3| 

□ 4 

lei ^ 

□ 

44 f 

Id-i 

□ o 

m 

□ 

- 15 i 


□ (a]lfx = J-,y = -^ and z = -2. Find in simplest form the numencal value of e ach of 
the foJlowing 

( 1 )x- 2 +y <2)A-f <3>-j^r 

(b] Find the product of: 



What is the product when the last rational number is ? 
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Unit 2 


Algebra 




Muhamed Ibn Moussa Al Khowarezmy 

(771 - 849) 

Muslim. and Iraql scientist 

Arab are the first to use the 
word Algebra, the first of them is Al 
khowarezmy (the father of Algebra), 
thanks to Al khowarezmy, the world 
knew the use of the Arab digits which 
changed our concept of numbers. he also 
introduced the concept of zero. 



Lesson 1 
Lesson 2 
Lesson 3 
Lesson 4 
Lesson 5 
Lesson 6 
Lesson 7 
Lesson 8 


- * Contents > - 

Algebraic terms and Algebraic expressions 
like terms. 

Multiplying and dividing Algebraic terms. 

Adding and subtracting Algebraic expressions. 
Multiplying a monomial by an Algebraic expression 
Multiplying a binomial by an Algebraic expression. 
Dividing an Algebraic expression by a monomial. 
Factorization by taking out the H. C. F. 


i 


Miscellaneous Exercises 
Activities unit 
Unit test. 
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Lesson 1 


Algebraic terms and Algebraic 

expressions 


Unit 2 




Mathematics is the language of symbols, We use 
the ditferent symbols to express thmgs or numbers, 
and we use these symbols by methods similar to 
that we use with numbers. f or example: 

• The length of this rectangle is 5 cm. 

• The capacity of the bottle is T litres. 

• If the letter x stands for the length of the síde of a 
square then x x x » x 2 stands for its area 

e If the letter “a" stands for 1 apple, then 

a + a + a*3xa83a stands for 3 apples and is 
called an algebraic term (monomial) 

• If the letter P stands for 1 pound, then -2P stands 
for losing 2 pounds: 



(-P) ♦ (-P) ■ -2 x P ■ -2P , and is called an 
algebraic term (monomial) 

The algebraic term Is formed Írom the product of 
two or more factors. 



The algebraic term a * 1 x a consists of 2 factors: 1 (numencal), and a (algebraic). 
The algebraic term 7x 2 = 7 x x x x consists of 3 factors: 

7 (numerical), x (algebraic), and x (algebraic). 

The algebraic term 3a ts of first degree because the index of a is 1 
The algebraic term 7x 2 is of second degree because the index of x ts 2 
If we add the two terms 3a and 7x 2 , then 3a ♦ 7x 2 is called an algebraic expression 
If we subtract 2P trom 3a ♦ 7x 2 , then 3a ♦ 7x 2 - 2P is an called algebraic expression 


The algebraic expression 4x 3 - x y + 5 
is of the third degree because The index 
of x is the highest degree of the terms 
formlng It 


The algebraic 
expression consists of 
one or more algebraic 
terms 
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Exerclse (2-1) 



Complete: 


Algebraic term 


-7 


2ať 


ľab 3 c 


-8* 2 b 


x y 2 


Coeffícient 


-7 


Degree 


1+2 = 3 



Complete: 


Algebraic expression 

Number of terms 

Name 

Oegree 

-3a 5 b 

1 

Monomial 

6 

3x 2 + y 

2 

bmomtal 

2 

5x 3 - 7x + 4 


trinomial 


2 a 2 b ♦ 38b 2 - a 2 b 2 




x 2 y 2 - 3xy* 




a 2 b - 3 ab 3 ♦ 2a 3 b 2 ♦ b 4 







(a J Arrange the terms ol the algebraic expression 7ab + 5a 5 b 3 • 3a ? b- accordmg to 
the descerxling order of the mdices ot a. 

[b] Arrange the terms ot the algebraic expresston 5x + x 2 - 7 + x 3 according to the 
ascendlng order of the indices of x. * 

In this figúre: 

Write the algebraic expression whtch represents the 
area ot the shaded región then state its degree 

ot arcto s n r* 
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Lesson 2 


Like terms 


Unit 2 




Algebratc terms are simriar it the symbols forming its factors are similar and the indices 
of these symbols are simílar, 


é* 
Wé + % 

4a 3a s 7a 

The terms 3a and 4a are like terms 




3b ♦ 4a 

The terms 3b and 4a are unllke terms 


In addlng and aubtractlng like terms, 
we add and subtract the coefflclents 
of the terms, but the algebraic factors 
remain as they are. 


Example (1) 


Simplify: 9a - 4b • 2c - 5a ♦ 7b ♦ 3c 

Solution: 

The expression = (9a - 5a) ♦ (-4b + 7b) ♦ (-2c ♦ 3c) 

* (9- 5) a ♦ M ♦ 7) b + (-2 ♦ 3) c 
» 4a ♦ 3b ♦ c 


the expression contalns 
groups of like terms so 
we use commutative, and 
dtstributlve properties 
because unlike terms can 
not be added 


Example (2) 


In this figúre: 

Write the expression which represents areas of the rectangles 
Solution: 

The sum of areas * 3x ! ♦ 2x ♦ 9x + 6 

* 3x 2 (2 ♦ 9) X ♦ 6 
= 3x 2 -f 11x-f6 


3v 

2\ 


•t 

6 
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Q Co m piete: 


Algebraic terms 

Like terms 

Unlike terms 

-2x,2xy,x,-y 

-2x , x 


- ab 2 , 2a 2 b, 3b 2 a. - ab 


2a 2 b, - ab 

x 2 y*, x* . y 2 , - 3 x* y* 



3 a 4 .-4a 3 , a 2 , - 3a 2 





Simplify: 


[a] 3x - 5y - x ♦ 2y 


[b) 7a + 6b - 11a ♦ 9b 


(c) 2x - 4y - 9x - 3y 

(d) 19m - 4n ♦ lim - 17n ♦ 9n 



Write down the algebraic expressions which represent the areas of the 
following rectangles: 



0 

[ - 3 * 

X 

| 3x* 



2x* 

% 

4\ 

2 



5\ 

2x 

15* 

- 

6 


fl Simplify: 

(a) 5x - 3x ? ♦ 4 - 7x 2 - 6x -1 

(b) 6x 2 y - 3x y 2 ♦ 2x y 2 - 5x 2 y ♦ 2x 2 y 2 

(c) a 2 ♦ 4a - 5 ♦ 3a 2 - 6a+1 
(dl 5x 2 - 2x ♦ 8 - 7x - 3 ♦ x 2 
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Unit 2 


Lesson3 Multiplying and dividing algebraic terms 

When multiplying the term 5a by th© term 3b. we wnte: 

5a 1 3b* 5 x a x 3 x b 
■ (5« 3) a (a x b) 

* 15 ab 

l.e we multiply the coefftcients and then the symbols. 

When multiplying 5x 2 by 3x 3 , we write: 

5v > 3x 3 s (S * 3) a (x* * X 3 ) What happens when multiplying the like bases? 

■ 15x~ 


b b b 


ab 

















Complete: 

[a] x 2 x x 3 * (x x x) x (x x x x x) 

* X""*"" a X *• 


(b) -2x* K (-5X 2 ) = (-2 M -5) x x* ■ x 2 

a 10X 



X*X*X*X*X 
X X X x X 


X 


X 


Mat 


2 x x* 
-5 x X 2 



X 


35 


Kamal Fathalla Khedr Sons 


First Term 






















- Example(l) -- 

Multiply each of the following 

|a]yy" - 2) 1 |c| - 3h» » b 

|b| x» • f x> 

Solution: 

(a) j y 4 « 2y* = y 4 * 2 = y* 

ri_ 1 21 5 2 j 3 3 • 

(b) — x 5 i y x 3 * -j* “ J * 

(c) 3b 6 x y b = f b' 


r Example (2) 


The length of a rectangle is 4x cm and its width ts 3x cm, 

calculate rts area 

Solution: 

area of the rectangle = length x width 

r 4x x 3x s 12x*cm* 


4n 


3* 


Example (3) 


Dtvide each of the followmg 


(a| 


4 a ť 
8 a b 


iki 3nŕ n 4 

|b| žú ST? 


Solution 


la] 


4 a b 3 
8 a b 


... Srrŕn* 
|b| 


-i-xa , - , xb 3 , -4-a°b ? - -í-b* 
2 2 2 


— nv ' x n 4 ? = J- xm xn 2 = — mn ? 
9 9 9 
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Example (4) 


Unit 2 


Three tennts balíš fit into a box Calculate the ratio 
belween the volume of the three balíš and the volume 
of the box? 


Solutlon: 

Let V be the rádius of the balí, The dimensions of the 
box: 6r, 2r, 2r 

Ratto of the space occupied by the balíš to the volume 


of the box is 


Volume ot 3 balíš 
Volume of me box 

3 x y n r 3 
6r x2r 2r 


4 n r 3 
24 r 1 




Jl» 3 .14 


- 0.52 The three balíš occupy over hatf the space of the box. 


Exercise (2-3) 


Multiply or dlvlde: 


(a) 5 x 5 y 4 x 2 xy 2 

[d] 9 x 4 y 4 + 6 x *y 

(b) Sab 2 x (-2a 2 b) 

[e] 8m'n 3 Ť (- 41 T 10 2 ) 

(c) — 8 y 6 x (—7 y 4 ) 

I f) - 32 a 3 b* + M a 3 b 2 ) 

Multiply: 


(a) }ť* {ť 

[d] 3x 3 x -1 x 2 

(b) -y a 2 x 21 a 5 

. . 4 h 3 k 3 21 h k s 

i*i —f— * —j— 

15 a 3 b 8 ab- 
|C| 2 * ,0 

(f) 4m 3 x -y m 2 x (-7m) 

Com piete: 


(a] 36 a 4 b 8 « 12 a 3 b 2 x. 

(d) 98a ' b 4 =. x 14 a 'b 

[b] 98^ * 3ô k.. 

(e) 36a* b 4 > 6a b ; ' x 3 a 4 b : 

(d -4C V = 2 od 2 X. 

(f) 42x 4 y 4 = 3x 2 y x 2 xy x 
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Calculate the perí meter and the area of each shaded región: 




Calculate the total súriace area and volume of each solid: 
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Adding and subtracting algebraic 
expressions 


Unit 2 


Lesson4 


Addmg and subtracting algebraic expressions does not differ trom adding and subtracting 
algebraic terms, That is by adding like terms In the expressions each one alone, or subtracting 
like terms in the expressions each one alone 


ExampJe(l) * - 

Add 2x - 5z ♦ y and 7X ♦ 4y - 2z 
Solution 

Using the horizontál method 

The sum = 2x - 5z + y + 7x + 4y - 2z 

* (2x + 7x) ♦ (-5Z - 2z) ♦ (y ♦ 4y) 

* 9x - 7z 5y 

Example (2) - - 

Subtract - a 7 - 5ab ♦ 4b 7 Írom 3a 7 - 2ab - 2b 2 

Solution : 

Using the horizontál method 

The remainder = 3a 7 - 2ab - 2b - (-a 7 - 5ab ♦ 4b 7 ) 

= 3a 7 - 2ab - 2b 2 + a 7 ♦ 5ab - 4b 7 
■ (3a 7 + a 7 ) ♦ (-2ab ♦ 5ab) ♦ (-2b 7 - 4b 7 ) 

= 4a ? + 3ab - 6b 7 

Using the vertical method 
Change the signs ot the second expreasion then add 

3a 7 - 2ab - 2b 7 
í a- í 5ab + 4b 7 
The remainder s4a J + 3ab - 6b 7 


39 


Using the vertical method 

2x - 5z ♦ y 
7x - 2z + 4y 
The sum = 9\ - 7z + 5y 
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Exercise (2-4) •• 




Find the sum of: 


(aj (3x - 2y ♦ 5) and (x ♦ 2y - 2) 

|b| (3^ ♦ 5n - 6) and (-n^ - 3n ♦ 3) 


(c) (3x 2 - 4x -2) and (-x 2 - 4x ♦ 7) 
|dj (3a 3 - 28b 2 ) and (a 3 - 4ab-' - b 3 ) 



Find the sum of each of the following expressions: 


(a) 3x - 4y ♦ 2 
- 3x ♦ 7y ♦ 3 


(b) 3a - 7b - 5c + 2 
-a ♦ 4b ♦ c -5 
2a ♦ 3c ♦ 3 


(c) 5x 4 2y - z +2 
7x -f y - 3z ♦ 3 
- 2x - 5y + 4z - 1 



Subtract: 

(aj (x - 2) from (2x - 5) 

(bj (2x ♦ 6y - 7) from (2x - 5y ♦ 2) 
(cj (a ♦ 2 b ♦ 3) from (a - 3b ♦ 5) 
|d| (-x 2 - 4x ♦ 7) from (3x 2 - 4x - 2) 



(a) What is the increase of x 2 - 5x - 1 


than 3x 2 ♦ 2 x -3 


(bj What is the decrease of 2x - 8y - z than the sum of 3x - 3y + z, 2x - 4y - 8z 



In the figúre below: Calculate the total súriace areas of the two solids 
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Unit 2 


Lesson5 


Multiplying a monomial by an 
algebraic expression 


O The following figúre on the right ís a rectangle made up of three parta, A. B, and C 

The dimensions of the rectangle are x 
and (x ♦ 2y) unrts. 

Therefore, the area of the rectangle 

* x x (x ♦ 2y) square units. 


A 

B 

c 

+■■ X -» 

y —► 

*- y ♦ 


[a] What is the area of the three parts A, B and C? 

Area of A ». Area of B «. 

Area of C ■. Area of B and C together 

Area of A, B and C ■. x 2 y 

x X 


(b) Complete x ( x + 2 y) *.♦ 



Ô The figúre below la a rectangle made up of two parta A and B, the dlmenalona 
of the rectangle are x and 3y unita. 

[a] Area of A and B together ■. Area of A ■. 


3y-x 



3y 


(b)AreaofB * x ( 3 y - x ) 





3 y- x 

t> 

x x 


— Example(l)^ - 

Multiply 

(a] 3 < x 2 - 4x ) (b) 2xy< x 2 y ♦ 5y 3 ) 

Solution: 

(a) 3 ( x 2 - 4x )* 3x 2 - 12x [b] 2xy( x 2 y + 5y 3 ) = 2xV ♦ lOxy 4 


41 


Kamal Fathalla Khedr Sons 


First Term 















































Simplily: 5 ( 2x - 1 ) -3 ( x 2 - 1 ) ♦ x( 5x - 1). then find the numencal value of the 

expresson when x =1 


Sólu t ton : 

5(2x-1 )-3(x 2 -1) + x(5x*1) » 10x-5-3x 2 + 3 + 5x 2 *x 

a 2x 2 + 9x - 2 

The numencal value = 2 (I) 2 ♦ (9 x 1) -2 = 2 + 9 - 2 = 9 


y Ä— 



The opposite figúre is a rectangle, its dimensions are 
divided into two smallcr regiorts: 


x 


y >*- 2x It is 


[a] Calculate the sum of the areas of Ihe two parts y 2 x 

[b] Calculate the product ot the length and the width | 
of the rectangular región 

[c] Compare the answers ot parts (a), and (b). * 

What are the property of numbers does this diagram 

illustrate? 



Find the area of each shaded región: 






x |b| 

[c] 



X 5 

X 


X 


X ♦ 8 X 

X 




Simplify: 


Ä X 4 9 

(a] 4 (x-3) 

(d) -3 (y ♦ 3) 

(g) a (a-2) 

(b] 3y (y ♦ 5) 

(e) 4 (2x - 3) 

(h) -2c (7-3c) 

|C] 2^-y-S 

(f) 2k 2 - 3k-7 


x 2y 

x —3K 


Simplify: 

la] — x 2 (6x 2 - 9xy - 3y 2 ) 

(c) ŕ m 2 (ŕ 2 - 

3nV - 4m 2 ) 


3 x 



|b] 2x 2 y (2x 2 - 3xy ♦ y 2 ) 

Simplify: 3(1 - 2x) - (x 2 - 5x ♦ 3) ♦ 2x (x -f 3), then find the numencal value of 
the expression when x = -2 
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Unit 2 


Lesson6 


Multiplying a binomial by an 


algebraic 



O This square is made up of four parta, A. B, C and D 

The sídes of the square are each (x + y), 
therefore the area of the square is 
(x ♦ y) (x ♦ y) ■ (x ♦ y) ? square units. 

Complete: 

area of A ♦ area D = .♦. 

area of B + area C *.-f. 

area of the square s. 



(x ♦ y)* b ............ 

Square of a binomial ■ square of the first monomíal -f 2 k product of the two 
monomlals ♦ square of the second monomial. 


O This figúre is made up of four parts, A, B, 
C. and D. 

Area of the square made up of A, B and 
C s x x x s x 1 square units. 

Therefore, the total area of the figúre is 
(X* ♦ y 7 ) square units. 

Complete: 

area of A s. 

area of B ♦ area of C b.♦. 

area of B + area of C ♦ area D =.♦ .... 



♦ 


(x ■ y) 7 ■ .. .......... 

x* ♦ y 3 s (x - y)* ♦ 




43 


Kamal Fathalla Khedr Sons 


First Term 



























































© In the opposite figúre: 

• A smalt square B of area y* square umis ts 
removed trom a twgger square A of area x 2 
square units. therefore 

The area of the remainder » x* - y 3 square 
units 


• Suppose the remainmg area is cut mto two 
portions then it is rearranged to form a rectangle. 
as shown 


Complete: 

(a) Area of the rectangle * (x ♦ y) (x - y) 


Ib) = 



O The lollowmg figúre shows the product ol two binomials (3x 4- 2), and (2x ♦ 5) can be 
thought of as the area ol a rectangle as shown in the lollowmg diagrams: 

Complete: 



(3x -i- 2) (2x 4- 5) 


4 1 . 4-.4- 


4- 


4- 


••••»*• 
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Unit 2 


Horizontál method 


(3x + 2) (2\ ♦ 5)» 3x (2x ♦ 5) ♦ 2 ( 2x ♦ 5) 


* v. 4 _ 4 _ 4 . 


» ...... 4 . 4 . 


Vertical method 

Inspection method 

3x + 2 

f- \ 

2x ♦ 5 

(3x ♦ 2) (2x + 5) 

6x 2 ♦ 4x 

a 6x 2 + (.... ♦ ....) ♦ 10 

...... 4 

a 6x 2 * .... ♦ .... 

6x 2 ♦ 


Ô C om piete: 

[a] (3\ ♦ 2) (x ♦ 7) a 3x* ♦ 

(b) (3x - 2)(x - 7) =. 

[C| <3x - 2) (x -f 7) * . 

[d] (3x ♦ 2) (x - 7) =. 


♦ 14 (el (x ♦ 5y) (x - 5y) 
[l)(X-4)(X44)a. 

[g] (2x ♦ íý =. 

[hl (2x - y) 2 a........ 


O In this figúre: 

What is the area of the shaded part ol the 
rectangle? 


Solution: 



2 x ♦ y 


3 x 



Length 

Width 

Area 

Large rectangle 

5x ♦ y 

3x ♦ y 

(5x ♦ y) (3x ♦ y) 

Small rectangle 

2x ♦ y 

y 

(2x ♦ y) y 


Shaded area =.-.=. 

0 Use the previous methods to find: (x ♦ y) (2x ♦ y ♦ 1) 
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Example (1) 


Multiple the following: 

(a) (2x ♦ 3y) 2 

[b] (5a • b) (5a ♦ b) 


Solution: 


(a) (2x ♦ 3y) 3 


(c) (m * ľn) 2 


= (2x) 2 + 2x x 3y x2 +(3yp 
* 4x 2 ♦ 12xy ♦ Sy 2 


(b) (5a * b) (5a ♦ b) = (5a)-*(b) 2 


[cj (m • ľn) 2 


= 25a 2 • b 2 

* (m) 2 • m x 7n x 2 + (7n) 2 
= m 2 * 14mn + 49n 2 


Example (?)► - 

Multiply. then find the numerical value at x » 2 , y s 1 

[a] (x ♦ 9) (x ♦ 2) (c) (2x ♦ y) (x ♦ 2y) 

[b) (y + 3)(y->l) 


Solution: 


[a] (x ♦ 9) (x ♦ 2) = x 2 + 11x ■* 18 at x = 2 

= (2) 2 + 11 x 2 ♦ 18 = 4 ♦ 22 ♦ 18 = 44 

[b] (y + 3) (y ♦ 1) = y 2 ♦ 4y ♦ 3 at y = 1 

= (1) 2 +4x 1 + 3=8 

[c] (2x + y) (x ♦ 2y) = 2x 2 ♦ 5 x y ♦ 2y 2 at x = 2 

» 2 x (2f +5x2x1 + 2 x (1 )* 

= 8 + 10 + 2 = 20 
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Unit 2 







Simplify Multiply the following: 


(a) (4x ♦ 1) (2x ♦ 3) 

(b) (5m - 2) (6m ♦ 1) 

(c] (0* - 2) (3\ - 7) 

(d] (4m - 7) 2 
|e| (3x ♦ y) 2 

[() (4m - 7) (4m ♦ 7) 

(g) (6x - 2y) (6x + 2y) 

|h) (-12m ♦ 9) (-12m -9) 



Simplify: 


(a) 3 (m - 5) (m ♦ 2) 

(b) 3a (2a - 5b) (3a + b) 

(c) 3x (2x ♦ 4y) 2 

(d) 4 (xy - 2Y 

(e) ( 5x - 2y) 2 - (5x ♦ 2y) 2 

(f) (2x 2 ♦ 3) (X 2 * 5) - (3x 2 ♦ 2f 



Select the correct value: 


(a) If (2x ♦y) 2 *4x 2 + kxy ♦ y 2 , then k=. 

(b) II (x - y) (2x +y) ■ 2\ ? ♦ kxy - y 2 , then k ■ 

(c) M (x - 3) (x + 3) = x 2 + k, then k =. 


(2, 4,8) 


H. 1.3) 


(9. 6, -9] 
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Write an expression for the perimeter and area of each shaded región: 


(a] 





x-y 



Multiply then calculate the numerícal value of the product by substltution 
When x * 1, y * -2: 


[a] (2y ♦ 7) (3y ♦ 4) 

(b] (3.x ♦ y) (x + 3y) 


[c] (x 4 4) (3x 4 2) 

(d] (x 4 4 y (3y 4 2) 



Simplify: 

|a) ( 2y 4 1) ( y 2 4 y 4 5 ) 
(b) (4 4 2a 4 3a 2 ) (2 - a) 


(c) ( 7n 4 2) ( 2fŕ - 5n 41 ) 

(d) 4 x 2 4 x — 5 

X X 4 6 



(a) If (2 - y) 3 = 8 - 12y 4 6y - y 3 obtain the value ot (2 - y) 4 


(b] Use Mental Math to tind the value of: 

1) (41 ) 2 in the form (40 4 I) 2 

2) (49) 2 in the form (50 - 1 ) 2 

3) 201 x 199 in the form (200 4 1) (200 - 1) 
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Unit 2 


Lesson7 


Díviding an algebraíc expression 
by a monomial 


This figúre is a rectaogle made up of three parts. 
Area of the rectangle * (x 2 ♦ 2xy) 

The length of the rectangle * 

Area of the rectangle -f Width of the rectangle 


The length of the rectangle 


v' ♦ 2\y _ xl 
x * x x 



length 


O Complete: 

(a) The length of the rectangle whose area x 2 ♦ .xy = x * - .+. 

(b) The length of the rectangle whose area 2xy = =. 

(c) The length of the rectangle whose area xy = =. 

x 2 

(d) The length of the square whose area x ? ■ — *. 

ô The foflowing ftgure is a rectangle made up of three parts. its area is (2ab ♦ 6ac -f 12ad) 
Length of the rectangle = area * width 

. ♦ . ♦ . 

= 2a 

= ~2a~ * ~2a~ * ~2a~ 

* .. *-length » 



Example 


Divide each of the following 

■■■H26 e 2 ♦ I4e 4 


|a| 


Solution: 


2 e 


(b) 


9/ 3 m 4 - 18/m 4 
3/m 2 


la] 

(b| 


26 e* ♦ t4e 4 
2 e 

9/ 3 m 4 • 16/ m* 
3/m 2 


2a ♦TT-' 3 ** 7 *’ 
= 3 P m 2 * 6m 
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Exercise (2-7) p ■ 


The symbols in the following monomials and algebraic expressions 
represent non • zero numbers. 

Q Complete: 


(a| 

18a- b 2 

18 

a’ 


b 2 

6a ? 

S - 

6 

x a 2 

X 

1 

Ib| 

lôn 3 -9m* n* 

I5n 3 


-9m 4 n 2 

-3rŕ 


-3n 2 

' 4- 

-3n* 

Íri 

12x*-8x 

I2x* 

8\ 


1 C J 

4X 

4x 

4\ 


írfl 

16x 4 y* - 

12X*/ 3 

♦ 24 x* y 4 

16x 4 

l u l 


8x 2 y 



8x* 


8x- y 8x* y 





Find the quotient In each čase: 


'•'tt 

(d) 

iki '8m 4 ♦ 32m 2 
|b| -2m 1 

(e) 

, , 48x 3 - 80x 2 

i°i- g ' 

[1] 


18XV-42X*/ 

-6x 2 y 2 


24x 4 - 18x* - 42x 2 
6x 2 

32x* - 48\ 3 ♦ 72x r 
-8x 3 
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Lesson8 


Unit 2 


Dividing an algebraic expression by 
another one 


In the opposite figúre: 

A model of peice of land rectngular shape its area 

(x' ♦ 5x ♦ 6) m 2 and tts width is (x ♦ 2) m. find its 
length to get the length of the rectangle you háve to 

find the quotient of x 7 ♦ 5x ♦ 6 by x ♦ 2 
Solutíon: 

[a] Rearrang the dividend (x 2 ♦ 5x ♦ 6) and the divisor (x ♦ 2) according to the desendmgly 
powers of x, 


jb| Divide x 2 by x the result x 

x 2 + 5x ♦ 6 

x ♦ 2 

[c] Multiply x by the divisor - 

—► *x 2 ♦ ’2x 

x + 3 

(d) Subtract x 2 ♦ 2x from x2 ♦ 5x + 6 to get — 

-► 3x ♦ 6 


(e] Repeat the steps 2, 3.4 to be 

•3x + 6 


the final subtraction equals zero 

0 0 



The quotient * x ♦ 3 the length of the rectangle 



Example(l) 


Find the quotient of x ? ♦ 1 by x +1 
Solutíon: 


,\ The quotient * x 2 • x ♦ 1 


X 3 * +1 

x 3 ♦ x 2 

X ♦ 1 

x 2 - x ♦ t 

-x 2 ♦ 1 

;x 2 f x 


x ♦ 1 

-X ♦ t 


0 0 
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Example (1) 


Find the value ol k which makes the expression 
2x 3 • x 2 • 5x ♦ k is divisible by 2x -3 

Solution: 


k • 3 = 0 


2x 3 - x 2 - 5x ♦ k 

2x - 3 

*2x 3 1 3x 2 

x 2 ♦ x -1 

2x 2 - 5x k 


2\ ? t 3\ 


-2x ♦ k 


f 2x ; 3 



k = 3 


Exercise (2-8) 




Find the quotient of each of the following 


(a) 2\ 7 +I3x ♦ 15 

(b) 3x 3 • 4x ♦ 1 

(c) 3x 2 + x 3 - x - 3 

(d) x 4 ♦ 3x 2 ♦ 2 

(e) X 4 ♦ 49 * 18 x 2 

(f) X 3 * 27 


by x 4- 5 
by x • 1 
by x 2 -1 
by x 2 ♦ 1 
by 2x - 7 ♦ x 2 
by x • 3 


Find the value of k which makes the expression 

(a) x 3 • 3x 2 * 25 x k is divisible by 
X 7 ♦ 4x ♦ 3 

(b) If the area of rectangle is (2x 2 + 7x -15) and its length is ( x ♦ 15). Find its width 
and its perimeter at x * 3cm 
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Unit 2 


Lesson9 


Factorízation by Identifying the highest 

common factor (H.C.F.) 


Draw a rectangle whose dimenstons are 7. 
4 unrts on a squared páper, and a rectangle 
whose dimenstons are 5. 4 ol the samé unrts 

Calculate the area ol the two rectangies by two 
different methods 


First method 


Area of rectangies * (4 x 7) ♦ (4 x 5) 

Note that 

4 x (7 ♦ 5) s (4 x 7) ♦ (4 x 5) means that we used dtstnbuting muttiptication on addrtion, while 
(4 x 7) + (4 x 5) = 4 x (7 ♦ 5) means factonzation by identitying the H C F between the two terms 
(4 x 7) and (4 x 5), which is 4 Each of 4, (7 ♦ 5) is called a factor of the expression 4 (7 ♦ 5) 

- Generaiiy : a b ♦ a c = a (b + c) - 


Example(l) - 1 


- Example (2) - - 


Factonze by identifying the H.C.F. of 
the expr esston 

3x 2 y 3 - 9x* y 4 -f 12x 3 y 2 


Factonze by identifying the H.C.F. of 

the expression 

3a (4a ♦ 5b) - 2b (4a -f 5b) 

Solutton 

The H C F * 3x 2 y 2 


Solution 

The H.C.F. = (4a ♦ 5b) 


To find the other factor. we divide each term by the H C.F. 


3x 2 y 3 - 9x 3 y 4 ♦ 12x 3 y 2 
= 3\ 2 y 2 (y - 3\ y 2 ♦ 4x) 


3a (4a ♦ 5b) - 2b (4a 4 5b) 

s (4a * 5b) (3a - 2b) 


Second method 



Area of rectangies = 4 x (7 + 5) 

= 4 x. a 
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Exercise (2-9) 


£j Factorize by identifying the H.C.F.: 

(a) 3x* + 6x [d] 35a ♦ ioa 2 

(b) 8y 2 - 4 x* (e] 49b 2 - 7b 3 


(c) 5y -10 


|f] 3x* ♦ 12x - 6 



Factorize by identifying the H.C.F.: 


(a) 12a 2 b+18a 3 b ? 

(b) 9m 4 n 2 - 6m 3 n 3 ♦ 12m 2 n 4 

(c) 18a 2 bc - 6abc ♦ 30abc 2 - 248b 2 c 2 

(d) -2x 5 ♦ 4x* - 6\ ♦ 2x 5 

(e) 3x (a+b) + 7 (a + b) 

(!) (x ♦ 4) x 2 ♦ (x ♦ 4) y 2 

(g) 3x 2 (x * 7) ♦ 2x (x - 7) ♦ 5 (x - 7) 

(h) 4m 2 (2x ♦ y) • 3m (2x ♦ y) • 7 (2x ♦ y) 



Find the result by identifying the H.C.F.: 

(a) 7 x 123 + 7 x 35-7 x 18 
|b|6 x 15 2 + 18 x 15-8 x 15 
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Mlacellaneous Exercises 


Unit 2 



Circle the correct answer: 

(a] If a = 0. b = 5, and c = 2 , then the numencal value of a 2 b ♦ ac equals. 

(0. 2.6. 8) 

(b) H the phce of 4 shirts is L E X, then the phce of 40 shirts is. 

[tox — — —1 

1 ' 40 ‘ 2 ‘ 4 1 

(35,68.72.140) 


|C| If ± = 70. then JL 
b 2b 


(d) 7x 2 ♦ 14y 2 * 7 (.) 

(e) (15x 4 + 5x 3 ) + 5x 3 =. 



(g) The volume of the cuboid is 


(x 2 ♦ y 2 , x 2 ♦ 2y 2 ,7x 2 ♦ y 2 , x ♦ 2y) 
(3x 2 + x , 5x 2 + 1,3x + 1, 4x 4 ) 



(6 5x , 2 (5x) (1.5x), 9x\ 2 (4 5x 5 )) 
(h) If x = 4 , y = 6, and z * 24, whteh of the lollowing ts true? 

[x = -y- , x = , x = yz, x = y ♦ z] 



Complete: 

(a) The degree of the term 3x 2 y is. 

(b) 6a ? ♦ 12 ab s 3a (.♦. 

(c) x (a +1) - y (a +1) * (a +1) (. 

(d) (4a 2 ♦ 2a) * 2a =.. 

(e) 7 ♦ T 2 ♦ 8 ♦ 8 2 =.x 8 ♦. 

(f) (31 J 2 = 901 + 2x.x. 

(g) (20 ♦ 1) (20 -1) = 400 -. 

(h) The seventh lerm in the pattern: 


.and its coefficient is 

) 

> 


x 9 


1 


IIIIO 


1 1 
1000 ’ 100 
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Simplify to simpliest form: 


[a] 4a ♦ 9b + 5a - 2b ♦ 6b - 3a 

(b) 3x 2 * 5x 3 ♦ x 2 ♦ 2x 3 


(c) 2x 3 y 2 x 4x 2 y 3 

[d] 2x (3x ♦ y) ♦ 3y (x -f y) 



Use two methods to simplify: 



x 3 ♦ xb 2 
xb 



l9*-2 x 19+ 19 
19 



Wríte the prodoct: 

(a) (2x - 5y) ( 2x ♦ 5y) 

(b) (2x - 5y) ( 2x - 5y) 

(c) (x + 1)(x 2 -x+1) 


[d] (x - 3y) 2 

[e] (2x - y) 2 

[f] (3a - 5b) (2a + 7b) 



Factorize by identifying the H. C. F.: 

[a] 16x 3 + 8x 2 (c) 15 x 17-f 15x13-15x30 

(b) 15a 3 b* ♦ 6a* b 3 - 3a 2 b 2 [d] 5 (48) 2 + 7 x 48 + 53 x 48 



(a) By what expression is 3x 2 - 5 ♦ 2x increased Írom the sum ol 
x ♦ 5x 2 ♦ 1 and 2x 2 - 4 - 2x 

|b) Simplify: 2n (n ♦ 5) ♦ n (6 - n), then calculate the numerical valne when n = -1 



Find the area ol the shaded región: 
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Unit 2 



[a] If a = 4x - 3. b = 2x 1, and c = 3x - 2. Find in terms of x the valne of the 
expresston ab - c 2 

(b) Muttiply: (x - 2y) (x -f 2y) by (x* ♦ 4y*) 


22 Complete: 

[a] 5x 7 ♦ 3 is an akjebraic expression of the.degree 

(b) (2x - 1 )* = .-4x ♦ 1 

[c] a* b ♦ b* a =.(a ♦ b) 

(d) (x - 5) <.) * x* - 25 


[Q Circle the correct value: 

[a] The Algebraic term 2x 3 has.factocs 

(b) 4x* y* - 2xy* -f 4x* y *.(2xy - y ♦ 2x) 

(c) If 2b is the length of a cube then its volume equals.. 

[d] This figúre is a rectangle wtth dimensions 2a. 3b then rts 

perimeter is.(6 ab, 2a + 3b , 4a ♦ 6b , (2a ♦ 3b)*) 


(2. 3. 4, 5 
|4xy, 2xy, 2x , 2y) 
(4b 2 ,2b 3 ,4b 3 .8b 3 ) 



3b 


(e) The factorization of 6x* y - 4x by ktentffying the H.C.F. is. 

[3xy (x «• y), 2xy (3y - 2), 2xy (3x - 2), 2x (3xy - 2)) 


i y\ Find the quotient of each of the following: 

(a) x* ♦ 3x ♦ 2 by x + 1 

(b) 37x* - 4 - 9x 4 by 3x* - 2 ♦ 5x 
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Activlty (1): 


Use Ihe spreadsheel “Excel" to verify the law: a m x a"» a m *" applies to indtces 



• * 4 I 

4 » t 

• 9 
» t 


« 

•t 

a 



• Extend your spreadsheet up to row 15 us«og other positive values of a . m, and n 

• Ooes the law produce consistent outcomes? 

• Does the law apply to negatíve bases (a < 0)? 

• Use the samé method to verify the law a" 1 + a" = a""", m i n, and a > 0 

• Does the law apply to negatíve bases (a < 0)? 

• Attach a prlnted oopy of your compteted spreadsheet to Show your work 
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Unit 2 


Actívity (2): 



Copy the followlng table on a spreadsheet (Excel) 


* 

A 


/ 

•1 


Š v 


A • 


*T -f 


_ k > * 

• */l 


V « 

M>» *Mt 




• 

• 


s 

If 

4 


n 

• 

«• 

n 

• 

M 

-n 

t 

•n 

• 

• 

m 


• 

• 

v 

n 

m 

iri 

f! 

•401 

4J4 


Mťi * i* 



ony 




M 

H 

n 

t f 


JO 

i* 







(a) Verify that (a ♦ b) 2 = a 2 ♦ 2ab ♦ b 2 , by compteting columns C and D 

Write the formula used in C 2 . 

Write the formula used in D ? 

(b) Verify that (a - b) 2 = a 2 - 2ab ♦ b 2 , by compteting columns E and F. 

Write the formula used in E, 

Wrrte the formula used in F 2 ... 

(c) Extend your spreadsheet up to row 15 with numbers of your choice. and then 
comptete columns C to F. Describe your observations. 

(a) Using a similar table as in question 1, verify that a ? - b' * (a ♦ b) (a - b). 

(b) Háve a copy of your work 
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Complete: 


[a] (x ♦ 5) (x ♦.)* x 2 ♦. ♦ 15 

(b) (2x ♦ I) 2 * 4x 2 ♦_ 

[c| Sometimes a product of 101 x 99 can be found quíckly by multiplying two bmomials 
( 100 + 1 )(.) 


[d] If a = 2b and b s 1 5. then the numerical valu© of a ♦ 2b ♦ 5 is. 

[e] II a + 3b = 7, and c = 3, then fhe numerical value of a ♦ 3 (b ♦ c) is 

[f] The area of the shaded región is 
.square umts 



X ♦ 9 



Circle the correct value 


[a] 3a 4 b x 5a ? b 2 x 2a 3 =. |60 a” b 3 .30 a 10 b 2 ,150 a'° b 3 . 30 a* b 3 ! 

(b) The cube of the sum of a and b »s. | a 3 + b 3 , (a ♦ b} 3 , a 3 b 3 .3a 3 b 3 ) 

[C] (4x -3)<X -4) ■. |4x 2 - 19x - 12. 4x 2 - 7, 4x 2 - 12. 4x ? - 19x ♦ 12) 

[d] If the lateral area of a cube Is 36x 2 , then its síd© length equals. 

|9x , 9,3x , 3) 

(e) (x - 2) (x 2 ♦ 2x ♦ 4) ä . (x 5 ♦ 0. x 3 - 8,3x ♦ 6. x 3 ♦ 6) 

If) (x 2 + x) + x «. (0, x, 2x ♦ 1, x ♦ 1) 



(a) If a = 3x - 4. b = x ♦ 2. and c = 2x - 3 
calculate the numerical value of ab - c 2 


when x = 0 


(b) This figúre is a rectangle made up of 4 
parts, wnte an algebraic expression which 
represents the area of the rectangle 
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Unit 2 


A lľ/íi^aL l .?l..f T-Wi 1 •>' 'f VtH I.Mu 


(a] 3x 4 is an algebra* term of the degree 4 □ 

(b] The algebra* terms 7x 2 , and 2x T are like terms □ 

(c] The algebra* express»on 3xy ♦ 5 is of the second degree □ 

[d] 2x - 3y »s the additive inverse of 3y - 2x □ 

[e] ť = 3 x b x b □ 

[f] (X + 2) 2 eX 2 *4 Q 



(a) Divide x 3 y - 4x y 2 + 6xy by xy 


(b) Find the result by identityíng the H.C.F. 

1) 17 2 — 8 x 174-17 

2) 6 x 30+ 18 x 15 - 24 x 15 



(a| Subtract 5x 2 4 y 2 - 3xy from x 3 - 2xy ♦ 3y 2 
|b) SimpWy (7x y - 3x) 2 - (5x y - x)* 



Calculate the numerical value of the following using substitution when 
a = -1, b = 2: 


(2a ♦ 3b) - (3a - 2b) 

íľj (a) Use Mental Math to calculate 

1) (99.1 f 2)33x27 

(b) Two metal cuboids wlth dimensions as shown were 
melted and reshaped to a new cuboíd with the 
height (a + b). Calculate the area of its base, 




Find the value of K which makes: 

(a) 6x 3 - 13x 2 - 13x ♦ K is divisible 

(b) x 3 - 3x 2 - 25x ♦ K is divisible 


by 

by 


3x - 5 
x 2 + 4x ♦ 3 
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Unil 3 


Statistics 


Carl Friedrtch Gauss 

(1855-1777) 

The methods, theories and applications 
of statistics háve been developed by a large 
number of scientists who discussed its theories 
and constructed them on sound scientific 
bases Among those mathematicians is the 
german mathematician Carl Fnedrich Gauss. 



- Contents 

Lesson Arithmatic mean 

Lesson 2 : Medián 

Lesson 3 : Móde 
• Activity 


62 


First Term 


Kamal Fathalla Khedr Sons 










Measures of Central Tendency 


Arithmatic mean 

Medián 

Móde 
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Lesson 1 


Arithmatic Mean 


Given the phenomena around us and the values that the different elemente of these 
phenomena také it 

We note that most of the values of these phenomena are ciosed to each other. thls means 
that they gather around a certain value for example the heights of the studeňte of your 
class we find that there is a height which mediates virtually all the heights also the weights 
of the students of your class and any other phenomenon and there are several statistics 
measures for measuring the data towards the centre (the mean, the medián and the 
móde). 

1- The Arithmetic Mean 


Example: 

Ahmed goes to his school from Sunday to Thursday. his father gives hlm pocket money as 
follows 6,4,7,3 and 5 pounds What is the fixed pocket money that Ahmed can také 
from his father súch that he takes the samé amount of money 

Solution: 


The sum of what Ahmed také ■6 + 4*7*3-»5"25 


Numbers of days for going school * 5 

The daily ■ ~ ■ LE 5 

5 

The value 5 pounds is called the arithmetic mean for the values 6,4,7,3.5 
Thls means : 


The arithmetic mean 


The sum of the values 
their number 
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Note: In the previous Example: 


We note thal the anthmetic mean is that value which if Ahmed také it in the 5 days. the 
following satisfies: 

5+5+5+5+5=6+4+7+3+5 

Ex (2}: Find the val je of x, if the arithmetic meanof the values 8 , x , 7.5 is6 

Solutlon: 

The sum of the values = the arithmetic mean x their number 

Then: 8 + x + 7 + 5 = 6x4 

20 + x = 24 

Then : x = 24 - 20 = 3 
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Exercíses 


1- Comploto: 

(a) The arithmetic mean for the values 18,35,24,6 is. 

(b) If the arithmetic mean for the numbers 3,5 , x is 4 , then x *. 

(c) If the sum of 5 numbers is 30, then the arithmetic mean for these numbers ■. 

2- Flnd the arithmetic mean for each group of the following: 

<a)4,6 (b) 3,5 (c) 3,4 

(d) 2,4,9 (•) 1,3,5 (f)1,2,3,4,5 

(0)6,10 (h) j , 1 (1)10,20 

(j) 35,50,60,55 

3- If the temperatures for a full week in one of the cities in December month 25*, 27*, 31* 
, 23*, 22*, 22*, 18*. Calculate the anthmetic mean for these degrees 


4- If the number of hours at studying for one of the students dunng 6 consecutive days: 


The day 

Saturday 

Sunday 

Monday 

Tuesday 

Wednesday 

Number of studying 

hours 

3 - 
3 2 

3 

2 - 
2 

3 

4 


Find the mean of studying hours 

5- If the marks of Shrief in 3 consecutive months in maths test as : 89,91,96 
Calculate the monthly mean for this študent 
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Lesson (2) 


The Medián 


The medián for a set of data is that value which lies exactly in the middle of the set after 
the ascendmgly or descendingly of the etements of this set 

This means that the value of the medián divtdes the given data into two paríš súch that 
the number of values greater than the medián equals number of the values smaller than it. 

Ex. A set of 7 students, their marks in one of the tests are 13,17,15.11 ,18,20,14. 
what is the medián mark for these students 

Solution: 

The order of marks (ascendmgly) 


15 ,17. 18,20 
1 —^—* 

L— 3 values 

The medián mark * 15 

The order of the medián: 


11 , 13 , 14 

I , I 

♦ 

3 values 


(a) tf the number of the values (n) is an odd, 

P ^ <É 

then the order of the medián is —y after 

the arrangement of the data ascendingly 
or descending in the previous example 
Number of values * 7 

The order of the medián ■ ■ 4 

(b) tf the number of the values is an even, 

then the order of the medián is ^ and thenext 

i e $, 5 + 1 and the value of the medián in 
2 2 

this čase is the mean for these two 

values as in the example 

Find the value and the order of the medián for 
the values 


Notes: 

• If n is an odd (not divisible 
by 2). then n ♦ 1 is an 

even. divisible by 2. 

• Generally the value of the 
medián * the order of the 
medián 

• The order of the medián is 
afways positive integer but 
the value of the medián may 
be fraction or negatíve integer 
accordmg to the given data 


: 3 , 1 , 6 , 5 , 2 , 9 , 


the order is 9,6,5,3,2 ,1 


6 6 

The order of the medián ■ 2. 2 + i 

2 2 

i e the third. fourth, the value of the medián 


5 + 3 



Kamal Fathalla Khedr Sons 


First Term 


67 













Exercises 


1* Choose the correct answer : 

(a) If the order of the medián for a set of values is the fourth, then the number of values 

equals. (3,5,7,9) 

(b) If the order of the medián of a set of values is the fourth. fifth, then the number of the 

values equals. (4,5,8,9) 

(c) If the medián for the values a + 3,a + 2,a-«-4 t where a € Z+ is 8 , 


then a =.. (2,3,4,6) 

(d) The medián for the values 4,8,3,5,7 is. (3,4,5,7) 


2* Fínd tho modian of each group of tho following: 

(a) 3 , 5 , 12 , 11 , 8 

(b) 3 , 5 . 12 , 11 , 8 . 10 

(c) \ . i .1 

(d) -2 , 0 , -1 , 1 , 5 


3* The following table shows the marks of Ghad in ono Maths test in 6 months. 


The month 

Od. 

Nov. 

Dec 

Feb 

March 

Apríl 

The mark 

41 

35 

47 

37 

44 

48 


Find : (a) The medián for the previous marks 
(b) The mean for the previous marks 
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Lesson 3 


The Móde 


• The móde is the most common value in the set or in other words, it is the value 
wtiich is repeated more than any other values 

• The móde as one of the centra! tendicy measurements is available for the 
numerical and described values 

Example (1): The following data represents the ages of a set of persons 33,20,30,25, 

33,48,33,25.33.20, 

Find the móde for these ages 

Solution: The móde = 33 

Example (2): If the ranks of some students in one of the exams are: B-A-C-B-C- 

B-C-B-A-D 

Find the móde for this set 

Solution: The móde for this set is (B) 

Remarks: 

• If all the given values are different. then there is no móde for these values, 

Example : 23,25,48,57.19,33,32 (data) 

• Some values háve more than one móde, 

Example : 9,7,7,7,5,5,4,4,4,3,2 there is two modes for this set of 
values which are 7 and 4 (set of two modes) (we will study the data with only one 
móde) 
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Exercises 


1- Complete the following: 

(a) The móde for the set of values 14,11,12,11,14,15 and 11 is. 

(b) The móde for the cofors red, yellow, red, white, black, red and white is. 

(c) If the móde for the values 15.9, x ♦ 1,9,15 is 9, then x =. 

2- Choose the correct answer: 

(a) The móde for the values 1,3,7,3,6,7 and 3 is. (1,3,6,7] 

(b) If the móde for the following set of values 7,5 , y ♦ 3,5 and 7 is 7, then y *. 

13.4,5.7] 

3- Find the mean, medián and the móde for the following values: 

5,4.10.3,3,4,7, 4,6,5 
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The activfty of the unit 


(1) Which of the following numbers is the arrthmetic mean foc the other values? 

(a) 26 (b) 28 (c) 29 (d) 30 (e) 37 

(2) If the mean of Karem's marks in 5 tests is 84, the mean of his marks in the first three 

tests is 80. then what is the mean of his marks in the last 2 tests? 

(3) Calculate the mean and the medián for each set of the foilowing sets of numbers: 

(a) 1,2,3.8,9,10 

(b) 1,2,3.9,10,11 

(c) 1,2,3 .99,100 

(d) 1,2,3 .100,101 

(6)0,2,4,6,8,10 

(f) 1.3.5 .99 

* Does each of the previous sets háve a móde or not? 
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G eo met ry and measurement 




Euclkl 

(325 BC - 265 BC) 

EucIkJ ts a Greek Mathematician Scientist, He 
Itved in Alexandria, rs considered the father ol 
Geometry, he said that "What made wrthout 
evidence can be retused without evidence' 

Definitions: 

The point is what it is not part. 

The straight line has neither length not width. 
Some axioms: 

A straight line segment can be drawn by 
joining any two point s 

A straight line segment can be extended 
indefinitety in a straight line. 

All right angles are equal 




Lesson 1 Geometrie Concepts. 
Lesson 2 Congruence 
Lesson 3 Congruent tnangles 
Lesson 4 Parallelelism 
Lesson 5 Geometrie constructions 
• Unit test 
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Geometrie concepts 



The line segment 


Marfc two pomts on a sheet o( páper which is a 
representation o< a piane in geometry 

11 we fom them wíth a straight edge, we háve a hne 
segment The two pomts we joined are called end 
points IF we name these two pomts A and B. we get 
a Hne segment AB is wntten as AB or BA 



The straight líne 

11 we extend the line segment AB in both directions 
indelinitely, we will get what we caM. in geometry. a 
straight hne A straight ImeAB, Wntten as AB ,or BA. 


There is an infinite number of points on the 
straight line. the arrows show that the line 
can be extended wlthout limit on both sídes 



The ray 

II we extend the line segment AB in either direetton indetinitely. we will get a ray AB. 
or a ray BA w 

Ray AB is written as AB, where the ray starls at A and continuous wrthout end Írom A through 
B in a straight line so it is intinitely long T hus its length is not determined. 

ThenABcAB , ABcAB , BA CÄB 

Á B _ *' 


A B 
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The angle 


We can vtew an angle as the rotation 

of a ray from one position to another \ 

around the starting point. 

H A, B and C or three non*collinear points then AB, AC form 
the angle BAC and is wntten as L BAC . AB U AC * L BAC 



The angle Is the union of two rays with the samé starting 
point. 

The common point of the two rays is called the vertex 
of the angle. 

Each of the two rays is called a side of the angle. 

The angle divtdes its piane into three sets of points which are: 

• The angle • The interior of the angle, 

• The extelor of the angle. 



Types of angles 

Angles are ciassified according to their measures as follows: 


D_* 

An angle of 90° 
is called a nght 
angle 


a straight angle rs 
an angle whose 
measure is 180° 



An angle of tess than 90° 
But is greater than Zero° 
is called an acute angle 



grealer than 160° 
but less than 360° is 
called a reflex angle 



An angle of greater 
than 90° but less 
than 180° is called 

an obtuse angle 


Zero angle is an angle 
whose measure is 
zero, where its sídes 
are coincident 
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Some relatíons between the angles 
Adjacent angles 

Two angles are said to be adjacent if they háve a common vertex. 
a common s»de and the other two sídes are on opposrte sldes ot 
the common side 
Z.ABD, Z.DBC are adjacent 



Notice that: 




Z.BAC and Z.EDC 

are not adjacent because 

they háve not a common vertex 


Z.BAC and Z.BAD are not 
adjacent because the sxtes 

AC and AD are not on the 
opposite sídes ot AB 


Complementary angles 

Suppose we are given two pairs ot angles. 
25°. 65° and 70° , 20“. 

What do you notice about the sum of each 
pair ot angles? 




Two angles are said to be complementary If thelr sum Is 90°. 


Supplementary angles 

We are given two pairs of angles, 125°. 55° 
and 151*. 29". 

What do you notice about the sum ot each 
pair ot angles? 
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Two adjacent angles formed by a straight line and 
a ray with a starting point on this straight line are 
supplementary 



m (Z.BAC) ♦ m (Z.CAD) = 180° 



If two adjacent angles are supplementary 
then their outer sides are on the samé 
straight line. 


AB and AC are on the 
samé straight line. 
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AB and AC are on the AB and AC are not on the 

straight line because samé straight line because 

m (Z.BAC) ♦ m (Z.DAC) = 180° m (ZBAO) ♦ m (Z.DAC) * 180° 


vertically opposite angles 

Draw AB and CD to Intersect 
at M , then measure the angles: 
AMC, CMB BMD, and DMA 
what do you notice? 



If two straight lines intersect. then the measures of each two vertically opposite 
angles are equal. 


Accumulative angles at a point 

From the point M. Draw 

MA, MB. MC. MD, then measure 

the resulted adjacent angles 

m (Z.AMB) ♦ m (Z. BMC) ♦ m (Z.CMD) -f m (/.DMA) 

Repeat this work, what do you notice? 



The sum of the measures of the accumulative angles at a point is 360° 


Kamal Fathalla Khedr Sons 


First Term 77 
















Angle bisector 

An angle bisector is a ray that divxles an 
angle mto two halves 
OP divKJes Z.AOB into two angles havtng 
the samé measure and OP is called the 
bisector ol L AOB 




In the figúre opposite. 

M is the point of intersection of AB and CD . ME txsects 
Z.AMC, and m (Z.BMC) * 116° 

Find m (Z.AMC), m (Z.AMD), and m (Z AME) 


Solution: 

m (Z.AMC) = 180” - 116” = 64" 
m (ZAMD) s m (Z.CMB) = 116° v. opp angles 



m (ZAME) = m (ZAMC) = -^ = 32° 



In the figúre opposite. 

Complete: 

(1) m (Z.CMD) s.• 

(2) .and.lie on the samé straight Ime. 

Solution: 

(1) m (Z.CMD) = 360° • (50° ♦ 130° ♦ 75*) = 105” 

(2) MA and MC lie on the samé straight Ime 
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gjComplete: 

(a) If m (Z.A) * 80° then m (reflex Z.A) *.• 

(b ] The measure of each of two equal complementary angles equals. 0 

(c) H Z. A and L B are supplementary angles and 
m (Z.A) = 2 m (Z.B) then m (ZLB) =.• 

U Draw an angle PQR: 

(a) Measure Z.PQR. 

(b) Draw ray QS between QR and QP súch that m (Z.SQR) = i m (Z.PQR). 

(c) Does QS bisect Z.PQR? (d] Produce RQ to T. 

(e) Draw the btsector QU of Z.PQT 

Measure the angles first before answering (t) and (g). 

(f j Mame all pairs of complementary angles 
(g) Name all pairs of supplementary angles 

u [a] Lise your protractor to draw angles whtch háve the values 

[aj 60° |b]115° [c) 195° (d)245° 

Classify the angles into acute, obtuse and reflex angles 

(b) What are the supplements of the angles whose measures are? 

[a] 10° (b)117° (c)82° |d) 92y° 

(c) What are the complements of the angles whose measures are? 

[a] 37® [b] 48° [cj 45° [d) 22 j“ 
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Congruence 






figúre (1) 


figúre (2) figúre (3) 


Using the des»grt shown 
above, 

Complete the following: 

If you trace the figúre, you 

will ftod figures... 

háve the samé s»ze and 

shape, but the figúre.is 

slightty wider 


Two figures are congruent if there is a 
correspondence between the vertices 
súch that e ach slde and each verte x of one 
coincides with the correspondlng element 
of the other. 

Two Hne segments are congruent if they 
háve the samé length. 

Two angles are congruent if they háve the 
samé measure. 


•The polygon BRAKE is congruent to the polygon 
CHOKE, the vertices are wntten in the samé order. 
Complete: 

CH =.EK ». 

HO *__ EC *_ 

KO =.KE is a common síde 

m (Z.C) = m (Z..), m (Z. OKE) a m (Z..) 

m (Z.H) a m (Z..), m (Z. KEC) a m (Z..) 

m (Z.O) s m (Z..) 
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u In the Figúre: there is 
one leave differs from 
the others. Which one is 
different and how? 



B The two pentagons shown are congruent 

Complete 

(a j B Corresponds to. 

(b] The polygon BLACK Is congruent to 

the polygon_ 

(c] KB *...... cm. 

(d] m (ZE) = m (L .) 

(elCAs. 

JI)m(Z A) = m(Z.) 



In the figúre opposite 



OR is the axts of symmetry of N E R A M, 

06 NM 
(a] Complete 

e The quadrílateral NERO is congruent to the 
quadrilateral ...... 

e The common side of the two congruent 
quadrilaterals is_ 

| b ] In your own words explain why each of the 
following statements mušt be true 
1.0 is the mid-point of NM. 

2. Z.NOR is congruent to Z. M O R. 

3. RO X NM 



4. OR in the polygon MARO is congruent to OR in the polygon NERO. 
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Congruent triangles 









0 We know that any triangle has three sides 

and three angles. which are known as the 
slx elements of the triangle. 




Two triangles are congruent. 
each of the six elements of 01 
coincldes wlth the 
element of the other triangle. 



We can usually dectde whether two tnangles are congruent by placing A ABC on top of 
A DEF to see if they fit (Sometimes we may háve to flip one of the triangles over). 
The vertlces like will watch 


A 4 -► D B«-- E 

The sides and angles wiil also match: 
Correspondmg angles 

Lk- -- AD 

ZIB--► Z.E 

LC< -- Z.F 


C - -- F 

Correspondmg sides 

ÄB -- 

BC -- EF 

ÄČ--- OF 
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Congruenl Triangles 

• To test whether two triangles are congruent, or not you doni need to test all the three sides 
and the three angles 

• Instead of using your geometncal Instruments, you can draw and measure figures on your 
Computer to help you discover some rules about congruent triangles 

Activity Q: 

* Draw any A ABC and A DEF súch that: 

m (Z.FDE) = m (Z.CAB), DE = AB and DF = AC. 

Measure BC, EF. Z.ABC and ADEF, 

What do you notice? 

• Vary A ABC and A DEF (Make súre that the above three glven conditions are 
satisfied.) 

Move ADEF and check whether it talls exactty on to A ABC 
Is this sutficient so as A ABC ■ A DEF? 

• The tirst čase. 




Two sides and the Included Angle' test (SAS). 

Two triangles are congruent If two sides and the included angle of one 
triangle are congruent to the correspondíng parta of the other triangle. 



In the figúre opposite. 

AB n ČĎ * {M}. AM * BM, and CM s DM 
Does A AMC s A BMD? why? 

Solution: 

from the figúre: AM = BM, CM = DM, 

m (AAMC) * m (ZBMD) vopp angles 
then A AMC s A BMD 



O a 
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Activity 



* Draw any A ABC and DEF sôch that: 
AB = DE 

m (ACAB) = m (AFDE) and 
m (ACBA) = m (AFED). 

Measure AC, DF, BC, EF, 

AACB and ADFE 


C 



What do you notice? 

• Vary A ABC and A OEF wtthou! changing the above conditions 
Move AOEF and check whether ít falis exactly onto A ABC. 


• The second čase 


TWo angles and a corresponding side test (ASA). 

Two triangles are congruent if two angles and the side drawn between 
their vertices of one triangle are congruent to the corresponding parts ol 
the other triangle. 



In the figúre opposite. 
Complete: 

A ABC s. 

Why? 

From the results of congruency: 

m (AA) = m (A.), 

AB =. 


= BD 



B 
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Activity 



* 


Draw any AABC and ADEF súch that AB s DE. DF s AC and EF s 8C Measure 
ZCAB. ZFDE. ZABC, ZDEF, ZACB and ZDFE. Whal do you notice? 



• Vary A ABC and A DEF (Make súre that the above three given condittons are 
satislied) 

Move AOEF and check whether it faHs exactty onto A ABC, 
ls this sufficient so as A ABC = A DEF? 


• The third čase. 


Síde-Slde-Side' test (SSS). 

Two triangies are congruent If each aide of one triangle la congruent to 
the corresponding aide of the other triangle. 



In the figúre opposite. 

AB = AC . BD = CO 

venfy that: AD bisects Z.A 


Solution: 

AABD = A ACD (sss) 

From the results ol congruency 
then m (ZBAD) = m(ZCAD) 

l.e AD bisects ZA 
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Activíty 



* Draw any A ABC nght angled at B and AFDE, súch that m (Z. D) ■ m(AB). FE » CA 
and ED = BC. Measure AB. FD. ACAB, Z.EFD. Z.ACB and Z.FED. 

What do you notice? 


C E 



• Vary AABC and ADEF wrthout changing the above conditions 
Move ADEF and check whelher rt f a lis exactly onto A ABC 
Is this sufficient so as A ABC = A DEF? 


• The forth čase. 


Rlght angle, Hypotenuae and aide’ test (RHS) 

Two rlght- angled triangles are congruent If the hypotenuae and a aide of one 
triangle are congruent to the Corresponding parta of the other triangle. 



In the figúre oppostte, 

Study the čase of congruency then 
deduce: m (Z.AED), length of AD 


Solutlon: 

A ABC sAEDA (RHS) 

From the results of congruency 
then m (Z.AED) = m (Z.CAB) s 56° 

AD = CB = 5 cm 
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In Ihe ligures below tlie simiiar signs denote the congruency of the elements marked 
by these signs. 

Mention the pairs of oongruent and non congruent triangles (give reason). 
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The simiiar s*gns denote the congruency of the elements marked by these stgns 

• Are the triangles congruent? 

• Wríte a cocrect stalement of congruence arxl state the test used 
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Study fhese (igures and calculate the values of x and y. 


la) 




|b] 



83 
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The similar signs denote the oongruency of the etements marked by these signs 
Find the two congruent tnangtes, grve reasons, and wnte down the results of 
oongruence 




90 First Term 


Kamal Fathalla Khedr Sons 
















Study the data for A ABC and A.YPG. Are these triangles congruent? Wnte, 
applicable. a correct statement of congruence and state the test u sed 


if 


[a] AB = PX, AC = XG, AA s AX 


[b] BC = PG. BA = XP, AB ■ Z.G 


[C] AB = PG. BC = PX, AC = XG 
|d) AB = YP. CA = GX. AB - AP 

(e) AB s AG, AC ■ AX, BC = XG 

(f) AA■ AX, AB ■ AP, AC = PG 



Marte (✓) for the correct statement: 

(a ] Two tnangtes are congruent H the lengths of s»des of one triangle are equal to the 
corresponding paríš of the other. 

[b] Two triangles are congruent if the measures of the angles of one triangle are 
equal to the measures of the corresponding parts of the other. 

[c| Two right- angled triangles are congruent if the lengths of two sídes of one 
triangle are equal to the corresponding parts of the other triangle 
[ d ] Two nght- angled triangles are congruent if the length of the hypotenuse and the 
measure of an angle drffers from the right angle are equal to the corresponding 
parts of the other triangle 

(e) Two right- angled tnangles are congruent if the length of the hypotenuse and 
the length of a side of one triangle are equal to the corresponding parts of the 
other triangle. 



|a] Use a protractor to draw a triangle whose angles háve measure 50°, 60°, and 70°. 
(b) Can you draw another triangle whose angles háve measures 50°, 60°. and 70° 
but which is not congruent to the first triangle? 
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Parallelism 


Oraw two straight hneš L and M. then draw a transversal N 
(a line that mtersect them both) 

Pairs ol altemate. corresponding and interior angles are 
formed 



Activities 

Qcomplete 

Z. 3 and Z. 5 are calied altemate angles 
L . and L . are calied altemate angles 

In čase of L is paraJlel to M, Notice the relation 
between the altemate angles 




L 1 and L 5 are calied corresponding angles 
Z,.... and L .are calied corresponding angles 


Determine two more pairs ol corresponding angles 


In čase of L is parallel to M, notice the relation 
between the corresponding angles 




L 4 and L 5 are calied interior angles on one side 

of the transversal, L . and L . are calied 

interior angles on one side of the transversal 


In čase of L is parallel to M. Notice the sum of two 
interior angles on one side of the transversal 
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Use your Computer or geometrical Instruments to carryout the tollowing activities 



Activity 

From a point C wbich is not on AB , 

draw C D II AB , draw EF a transversal to 
intersect CD and AB at X and Y respectively. 
determine: 

• The measures ot two alternate angles 

• The measures of two corresponding angles. 

• The measures of two Intenor angles on one s ide of the transversal. then add them 
vary the posrtion of the transversal EF . What do you notice? 



• If a straight Hne intersect s two parallel straight Unes. then; 

- Every two alternate angles are equal in measure. 

- Every two corresponding angles are equal in measure. 

- Every two interior angles on one side of the transversal are supplementary. 



In each of the following figures. tf AB // CD . then complete: 



Kamal Fathalla Khedr Sons 


First Term 93 


























Activity 



[a]Draw AB and CD , ihen draw the 
transversal EF to intefsect them at X 
and Y respectively, determine: 

The measures of the two alternate angles 



CYX and BXY 

Rotate CD about Y until m (Z.CYX) = m (Z.BXY). Test whether CD is parallel to 
AB by drawmg MN passes through Y and is parallel to AB . 



Does MN colncide wlth CD ? 


Determine once agaín the measure of the 
alternate angles CYX and B.XY 

[b] Carryout similar adivities as in (a) about: 

[1] corrosponding angles 

[2] interior angles on the samé side of the 
transversal 







What do you notice? 


• Two straight lines in a piane are parallel if they are cut by a transversal in súch a 
way that: 

- The alternate angles are equal In measure. 

- The corresponding angles are equal in measure. 

- The interior angles on one side of the transversal are supplementary. 
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66 ’ 


B 



In the figúre opposile, 

II ÄB H ČO, 

DoesAC //ĎE? why? 


m (Z.C) = 180° -115° *65* because 
I e m (Z.C) * m (Z.D) s 65° 
then AC // DE 


O 




A 



In the figúre opposrte. 

ÄB //ČO.i? //CD , 
m (Z.A) = 42°, and m (Z.C) = 117* 
Determme m (Z.AEC) 

Solution: 

m (Z.AEC) = m (Z.A) ♦ m (Z. .) 

» .. • ♦ . • 



E 


Because 
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Activity 



Draw a straight hne AB and mark a point C 
which is not on AB , draw CO // AB and 


a straight line through C perpendicular to AB 
intersecting AB at E. Measure Z.DCE 
Name the retationship between CO and C E 
vary the posrtion ot CE and CO . 

What do you notice? 



• A straight line that is perpendicular to one of two parallel lincs is also perpendícular 
to the other. 

• tf each one of two straight lines is perpendicular to a third line in a piane, then the 
two straight lines are parallel. 


Activity 



Draw AB // CD , then draw EF // AB , then 
draw EX J. CD and intersects it at X. 


Measure Z. F EX 

Is EF also parallel to CD ? Give your reasons 
Vary the positlon of EX and CD . 

What do you notice? 



• tf two straight lines are parallel to a third straight line, then these two straight 
lines are parallel to each other. 
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Activity 

Draw several parallel lines L,, L,. L,, Ľ 4 
then draw !he transversal M r intersect 
them at A. B, C, and D respectively L ’ 
where AB * BC * CD. Draw the L,' 

transversal M, to intersect them at , 

’ H 

E. F, G, and H 

l 4 

Does EF * FG « GH? 

What do you nobce? 

Vary the posrtion of the transversal what do you notice? 




• tf Parallel stralght lines divide a straight line into segments of equal lengths. then 
they divide any other stralght Hne Into segments of equal lengths 



Then AD = DE = EB 
i e BE = y AB = 4 cm 
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u Com piete: 

(a ] A straight hne that is perpendicular lo orte of two parallel hneš is also.to 

the other, 

[b] A straight hne that is parallel to one two parallel lines is also.to the other 

(c) When a transversal cuts two parallel hneš, 

(1) The alternate angles are.. 

(2) THe correspondirtg angles are .......... 

(3) The interior angles on the samé stde ot the transversal are. 

[ d) Two straight Unes in a piane are parallel if they are cut by a transversal in súch 
a wayh that 

(1) The.angles are equal, or 

(2) The ......_angles are equal, or 

(3) The.angles on the samé srde of the transversal are supplementary. 

(e) If two straight lines intersect, then the measure of each two vertically opposite 

angles are. 

[f] In this figúre, if 55 H BA and 5T//55. then * ».• 




In this figúre: 


AB // CD . and EF is a transversal 

[a] What angles are equal In measure to Z.EXB? 

(b) What angles are equal In measure to Z.XYC? 




B 

0 
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In this figúre. 


BA // DE calculate x ♦ y ♦ z. 

(Hint: Draw a line through C parallel to BA ). 


I A 
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In this figúre. 


m (Z.AFG) s m (Z.B) * m (Z.K) s m (Z.M) 


write the four pairs of parallel hneš. 
Give your reasons. 




In the these figures: 

Name the pairs of parallel lines in each Figúre: 




(b] 


N 
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Geometrie constructions 



b Constructing the bisector of a given angle 


Given: z ABC is a grven angle 
construction : The txsector of Z. ABC 

Procedúre: 

O With B as a centre and a suitable rádius, draw an are 
that intersects BA at X and BC at Y. 

Q With each of X and Y as centre and a suitable rádius, 
draw two ares which intersect at Z. 

O Draw BZ 

Complete: 

BZ is the.of symmetry of Z. ABC 



BZ bisects L ABC 


H Constructing a perpendicular from a point outside a straight line 

Given: AB is a given straight line, P £ AB 


Construction: The perpendicular to AB from P 

Procedúre: 

O With P as a centre and a suitable rádius, draw 
an are which intersects AB at points X and Y. 
Q With each of X and Y as centres and a suitable 
rádius, draw ares which intersect at a point Z 
O Drawt>£ 

Complete: 

is the .... of symmetry of XY. 
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u Constructing an angle to be congruent to a given angle: 


Given: Z.ABC is a given angle 

construction: drawing Z.DEF congruent to Z.ABC 

"without using a protractor" 


Procedúre: 

O Draw a ray with štart point E to 
represent one ol the sides ot the 
required angle 



O Using the compasses, with B as 
a centre, and with suitable rádius 
draw an are to eut BA and BC at X 
and Y respectively and with E as a 
centre, and with the samé rádius, 
draw an are to eut the ray at D. 

sj With X as a centre and with rádius 
equals X Y, then with 0 as a centre 
and with the samé rádius above. 
draw an are to eut the first are 
at F. 

O Draw EF , then Z.DEF is congruent 
to L . 
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Actívity : Bisecting a Mne segment 
Glven: A B is defined Mne segment 
Required: bisecting A B 


Steps: 

O Draw the Mne segment A B . 

Q Plače the Sharp point ot a compass at point 
A. and adjust your compass to a length ot 
A B then draw 2 arcs at 2 different direc- 
tions trom A B . 

& Plače the Sharp point ot the compass at 
point B h and with the samé length. draw 2 
arcs at the different directions ot A B súch 
that they intersect with the previous two 
arcs at points D, E. 

^ Draw D E to intersect Ä B at C, then. the 
point C becomes the midpoint ot A B . 


O 

B Á 

oo 



B C A 

e;: 


Kamal Fathalla Khedr Sons 


First Term 103 








y Orawing a perpendicular on a straight line that 
Passes by a point which belongs to that straight 
line. 

Glven: A B is a defined straight line C € Ä B 
Required: Drawing a Perpendicular line on A B 
trom point C 

Steps: 

O Draw AB andtabel AB 

Q Plače the Sharp point ot a compass at C and 
adjust it to a suitable length then draw 2 arcs at 
2 ditferent directions trom C Súch that those arcs 
mtersect A B at the two points D and E. 



Plače the Sharp point of a compass at both 0 
and E and adiust H to a suitable length which is 
more than C D. then draw two arcs that mtersect 
at point M. 



Draw MC. then MC 1 A B 
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Drawing the scalene acute angled trianle ABC. and draw an axis of symmetry for 
each síde “don t erase the arcs*' Do the axes of symmetry Intersect In on point?. 


Di8cuss: 

If DEF is an obtuse angled triangle at E. Where do the axes of symmetry for its sides 
intersect 7 . 

If XYZ is aright angled triangle at Y. Where do the axes of symmetry for its sides 
intersect?. 

❖ Measure the lengths of the line segments that connect the intersection point of the axes 
of symmetry with the vertices of the triangle in each čase? What do you observe?. 
Two Sharp point compass is u sed to measure the dištance between two point 


Activity: 

Drawing a straight line from a given point parallel 
to a given straight line. 

Given: A B is a given straight line. C$ AB 
Required: Draw a straight line from point C parallel to A B 


B 


Steps: 

^0 Draw ÄB~.C$ A B 
& Draw XY crosses through the pomt C and 
ntersects A B at Y. 

Q At point C draw the angle XCD corresponding to ZAYX súch 
that Z.XCD ■ ZXYA as shown in the previous activity 


C 

x 


O 


Then CD // A B 
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u Do the indicated construction (Don't remove the arcs) 

(a) The perpendicular to AB trom P (b) The bisector of L ABC 



(c ] The bisector ot L XYZ [ d ] The axis ot symmetry of AB 



U (a) Draw any acute angled triangle. Bisect each of the three angles. 

(b) Draw any obtuse angled triangle Bisect each of the three angles 
(c ] What do you notice about the pomts of interseclion of the txsectors in parts (a) 
and (b)? 


£j}[a] Draw any acute angle triangle, construct the perpendicular bisector of each síde. 

(b) Do the perpendicular txsedors intersect m one point? 

(c) Repeat parts (a) and (b) using an obtuse angled triangle 

U (a] Draw any acute angled triangle. Construct the three attitodes 

(b] Do the straight lines that oontain the altitudes intersect in one point? 

(c) Repeat parts (a) and (b) using an obtuse angled triangles 


á-i Use the ruler and protractor to draw the traingle ABC in which AB * 5 cm. BC = 6 cm, 
and CA * 7 cm. D € CB 
(a) draw ZDBE congruent to Z.A 
|b] Complete: m (Z.ABE) s m (L .) 
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Draw BC in a suitable length, using a compass and the unscaled ruler, btsect BC at 
D and Írom D draw the DA perpendicular to BC , then draw AB and AC . Compare 


the tengths ot AB and AC using the compass What do you observe?. 



Draw the isosceles triangle ABC in which AB = AC using the compass. bisect BC at 
D Draw AD and prove that AD i BC 



Draw the rtght angled triangle XYZ at Y using compass and ruler only. Bisect XZ at 
M. Draw YM . Are MX = MY = MZ? Draw other right angled tnangles and repeat the 
samé construction Are MX * MY = MZ? 
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Answer all the questions 

. n Complete: 

(a] Calculate the measure of the unknown angle in each ot the loilowing: 





[b] For each of the following angles. write the closest measure trom the following 


80". 120*. 240*. 



(c ] Write the line segment which represents the 
hypotenuse in the tnangte. 



B 



(a ] Using a ruler and the compass. draw a tnangte ABC in which AB=AC = 7cm, BC= 6 cm. 
Bisect Z.B and Z.C by two txsectors which mtersect at M Is MB - MC? 


[b] Using a ruler and a compasses. draw the triangle ABC in which AB = AC s 5 cm. 
BC= 6 cm. then draw AD X BC Where AD 0 BC * {D} 

Measure the length of AD. (Doni remove the arcs). 



Using the ruler and the compasses draw A ABC and bisect each of AB, AC at D,E 
respectively Draw DE. 

[a] Using the compasses. measure DE and satisfies that BC = 2DE 

(b) Is Z.ABC - Z.ADE? Does DE // BC ?. 
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□ Draw A ABC in which AB = 4 cm, BC = 5cm and AC = 6cm Construct the perpendicular 
bisectors of Triangle sides What do you notice?. 



In the following figures, Find the two congruent triangles, give reasons, and wrlte 


down the results of congruence 
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State which segments are parallel in each figúre? 







In the figúre opposlte: 

m (Z.1) = m (Z.4), 

"bčT //^íT 

Does BA // DF ? 
give reason 



In the opposite figúre: 
AB // DC , m (Z.EBC ) - 
53 , m (Z.D ) * 127 
IS BC II AD ? state 
the reason. 



In the opposite figúre: 

AB líf E ,ÍF U AX * { D } 
m (Z.DAB ) ■ 69 
m (Z.x DY ) « m (Z.YDC ) 
= m (Z.CDE ), find 
m (Z.CDE ) 
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Model (1) 


Answer thefollowin Q Questlons: 



1) 2 ^ *.* 1 

5 


2 ) If the order of the medián of a set of values is the fourleenth, then the number of 
these values equals. 


3) 0 18 - 30% - . 

4) 7 x 3 y 2 x.* 21 x \ 5 


5) (2 x - 3) (x ♦ 5) * 2x* ♦.- 15 


Q2i C ho g so the corroct a nswor from thosc given : 


1 ) The rational number that lies on third of the way between 8 and 12 from the smaller 

i*. [8 1 . 10 , 9 ] , 10 | ) 

2) If the móde of the values 7,5,x + 4,5,7is5 than x ■. [1,4,5,7] 

3 ) If A + □ . 20 , A + A + □ « 35 then A «. (15,20.5,10) 

4) The anthmetic mean of the set of values 1, 6 ,4, 8,6 is. (25,5,6,8) 

5) tf | x-10 , then | x*. (25,15,20,5) 

6,O7 * 0Í *. M. 37.0.37.,i| 

Q31 a ] subtract 

a)5x 2 + y í -3xy+1 from 6 x 2 -2xy♦ 3y 2 


b) Use the distribubon property find the value 
(without usrng the calculator) 



H + 2Zx 

7 16 


11 

7 


27 6 

16 7 


Kamal Fathalla Khedr Sons 


First Term f í | 


















flU 

aa 


a) Simplify to the simplest from : (2 x - 3) (2 x ♦ 3) ♦ 7, and calculate the numencal 
value of the result when x * -1 

b) Find three rational numbers that lie between ^ ^ 

a) Divide: 2X 3 ♦ 3x* - 4x * 6 by 2x ♦ 3 

b) The following table shows Gehaďs mark of mathematics in 6 months: 


Month 

Odober 

November 

December 

February 

March 

Apríl 

Marks 

30 

35 

42 

37 

44 

50 


Find the arithmetic mean of the marks. 
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Comoleta —ch of ttw followlnQ 


1 ) 24xV*6xV * 


2) The remainder of subtracting >3 x from 2x is 


3) 1,1,2,3.5,8 . (inthe samé pattern). 


4) If the móde of the values 7,5,a + 3,5,7is7, then a 

5) 5x 2 ^15xy«5x(.♦.) 


Q2>|Choose the correct 

1) The algebraic term 6xV •» of.degree 


a) third 


b) fourth 


c) fiflh 


2) The rational number that lies In half way between ^ 


d) sixth 


•>§ 




c >l 


3) He multiplicative inverse of the member is 


a) 2 


b)-2 


c)1 


and | is 
d) 


27 


d)-1 


4) If 


x+2 


is a rational number. then x * 


i) -2 


b) zero 


c) 2 


d) 5 


5) The medián of the values 5,4,7 is 


i)4 


b) 5 


c) 7 


d) 16 


6 ) IF the arithmetic mean for the set of values 3,5 , x ♦ 2 Is 4 , 


then the arithemetic mean for the two values 5-X ,5 ♦ 2 X is 


( 6 , 4 , 3 , 2 ) 
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3 3 

a) Use the distribution property. Find the value of: y*2+^*6- 


b) 


three 


numbers that lie between 4 , 4 . 

2 3 


Q4) a) What is mcrease of7x« > 5y + z than 2x ♦ 6 y ♦ z. 


3 

7 


b) Divide: 14x*y - 35xy* ♦ 7xy by 7 xy , x * zero. y * zero 



a) Simplify to simptest Írom : (x - 3) (x ♦ 3) ♦ 9 and calculate the numefical value oí 
the resutt when x = 5 


b) If the anthmetic mean of the numbers 8 ,7,5,9,4,3, k + 4 is 6 , then find the 
value of k. 
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Q1L ornpiet 93 ch fj y • 

1) The algebr aic term S x y is of.degree 

2) (x - 3) (.♦.) ■ x 1 2 * - 9 

3) The ratíonal number which hasn i multipiicative inverse is. 

4) The medián n of the set of values 3,4,5 is. 

4 

5) The number — is a rational number if x / . 

x 

Í12L h ■ th< curre ci answer from thoee Qlven: 

1 ) If yX=y then x. [1 , zero .4 ,7] 

2) The arithmetK: mean of the set of values 2.3, 8 ,2,5 *.(3 ,2,4,8] 

i i 

3) The additive inverse of the number -3 is. [-3 , 3, ^ ^ ] 

4) The remainder of subtracting 7 x from 9 x =. [ 2 x , 16 x , -2 x , zero] 

5) The móde of the values 3,3, 4, 4, 5, 3 is. (4 , 22 , 5 , 3] 

5 S S 

a) Use the distnbution property. Complete to find ^x 8 + yx5 + y 





b) If A ® ^, B * *2 complete B + A = (.) + (.) * (.) x (.) s 


Q4> 

1 ) The quotientof 12 x 4 * 6 x by 6 x Is 2 x* ♦ 1 ( ) 

2) The H.C.F of 15X 8 ♦ 5x is 5x® ( ) 
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( ) 


1 3 1 

3) The rational numbef that lies between ^ and ^ is ^ 


4) 5x ♦ 3x * 8x 

5) (x ♦ 4) 2 « x 2 ♦ k ♦ 16 then k * 4x 


( ) 
( ) 




Match Írom column (A) to column (B): 


(A) 

(B) 

1) N —f~ s zero, then x * .. 

5 

• 3 

2) 3x 2 ♦ 15y *. (x 2 ♦ 5y) * 

• 7 

3) (3x ♦ 5) ♦ (4 x - 5) * 

• 50 

4) i « „- % 

• 1 

5)if f.í.then f •. 

• 7x 
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Modtls of Examinations 



Model (1) 



Complete oach of the followinq: 


1) The perpendicular txsector of a Ime segment is called 


2) In the opposite figúre: if A ABC ■ A XYZ , m A) ♦ m B) * 140*, then 
m(Z Z) *.* A X 



B 



3) If m (Z B) * 105°, then m (reflex Z B) 


4) In the opposite figúre : If MB D AC = (M), m (Z AMB) * 60*. then the value of 



5) The two right - angled triangles are congruent if 



Iyerv 


1) If Z x ■ Z y . Z . x , Z y are supplementary angles. then m (Z x) 


(45.90,135,180] 


2) In the opposite figúre: AF * DE * CB , AE = EC then AD : AB 

(2:1 . 3:2 . 1:3,1:2] 
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3) The two straight lines that are perpendicular to a third, then the two straight lines are 
. [perpendicular. intersecting , congruent, parallel] 

4) The measure of each of the two equal complementary angles equals.* 

(180,45,360,90] 

5) tf two straight lines íntersect. then each two «.angles háve the samé measure 

[vertically opposite, adjacent. alternate , corresponding] 

6 ) If A ABC = ALMN , then m( Z ACB ) = m ( Z.) 

(LMN , MLN , LNM , NLM ] 



a) In the 


ú 


m (Z BAD) = m (Z BCD) = 90*. AB = CB 


= 5cm, AO = 3 cm, mention the conditions br A ABD , A CBD to be congruent and 
find the length of CO , 



B 


b) In the opposrte figúre AF ty DE ty XY ty BC , AD ■ DX * XB, AC * 9 cm. Find the 
length of AY , given the reason 



B 
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Q4> a) In the opposite figúre 
find m (Z ACE ) 


AB // CD // EF , m (Z A) 45*. m (Z E) 




b) In the opposite figúre m (Z AMB) s no°, m (Z AMD) = 90°, m (Z DMC) * 40°. Find 


with steps m (Z BMC). 


A 




a) In the opposrte figúre: AD D BC * {M}. BM 


MC, AM * MD, wnte the conditions 


for A AMB ■ A DMC to be congruent 



b) By using your geometrie inštrumente draw Z ABC whose measure 110°. Draw BF to 
bisect the angle. 
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Comploto oach of t ha foltowina: 



1) The sum of the measures of the accumulative angles at a point 


2) If a straight hne intersects two paraliel straight 


angles are 


then each two corTesponding 


3) If m (Z A) * 110*. then m (reflex z A) 


4) The two nght-angled tnangles are congruent if. 

5) The two adjacent angles formed by intersecting a straight line and a ray are 



1) If Z x comptements Z y. Z x «Z y, then m (Z x) *. (45\ 90*, 180*, 360°] 

2) The number of tnangles in the opposite figúre equals. (4,6,7,8) 



3) If the ratio between two supplementary angles is 15 : 13. then the measure of the 

smaller angles is. (50*. 130*. 150*, 180*] 

4) A ABC ■ A XYZ, m (Z A)«-m(Z B)» 100*, then m (Z Z)*.* 

[50,80.90,100] 

5) The two straight lines that are perpendicular to a third. then the two straight 

lines are. [perpendicular, paraliel, congruent, intersecting] 


120 First Term 


Kamal Fathalla Khedr Sons 















6) Tlie Figúre number 


duub not ( 1,2,3.4 ) 


Corigruent with the opposite figúra 







(3) (4) 
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a) mention two cases of congruency of two triangles 


b) In the 


it© figúre AB = BC, AD = CD , m (Z C) = 80°, m (zBDC = 40* Prove 

A 

that A CBO ■ A ABO and find m (Z ABD) 




a) In the opposite figúre DÉ//AC , m (Z A) * 110°. m (Z D) * 70* Find m (ZC). is 


ABy^CD ? Given the reason 



B 



b) By using the ruler and the compasses draw the angle ABC where 

► 

m (Z B) = 80°and draw BD to bisect the angle 9Don*t remove the arcs). 

a) In the opposite figúre AC f| BD = {B} m (Z ABD) = 50*. m (Z DBC)« 2x°, find in 
degrees the value of x. D 



b) In the opposite figúre BD bisects Z ABC , m (Z DBC)* 35*. m (Z BDC) * 120*. 
Find m (Z A) with degrees 
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AH Compla t« each of the following; 

1) If m (Z A)« 100°, then m (reflex Z A) 



2) The angle whose measure 50‘comp!ements an angle of measure 


3) The two straight lines parailel to a third are 


4) The two tríangles are congruent if two sídes and.are congruent 

5) If A ABC s A XYZ, then m (Z Z) * m (Z .) 



r trom thete olven; 


1) The sum of the measures of the accumulative angles at a point 


J630*. 180“, 90*. 360*] 


2) The axis of symmetry of a line segments is. 

(perpendtcular form its midpoint. parailel to ŕt. equal to it, congruent to it] 

3) The supplement of the angle whose measure is 30*«. 

( 60°. 180°. 150*, 90°] 


4) The angle whose measure is more than 90‘and less than 180*is.angle 

(obtuse , acute , right , straight] 

5) If A ABC = A XYZ, then AB * . [XY . XZ , YZ , Bc) 

fiiU Put ( i/ ) for the correct statement and ( X ) for the in correct statement 

1) The right • angled triangle congruent with the equilateral triangle ( 

2) The two angles whose measures 100 80°are supplementary ( 
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3) In the opposite figúre: 


a) AB H EF ( 


b) X = 70 


c) y * 180 


( 


( 


) 


) 


) 




a) In the ooposite figúre 


m (Z ABC) ■ 60*, BA // CD complete to find : m (Z BCD) 


BA U 


Then, m (Z ABC) * m (Z .) 


, m (Z BCD) 


b) In the opposite figúre complete 


1) A ABM = A 


2) AB 


cm 


3)m(Z B) = m(Z .) 




D 


E Ba 
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5) In lh« opposlt® figúra : 
If A ABC s A DEA 
, Ab = 3cm , Dt — 4 cm 

, then BE =.cm 
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